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WHEN 


‘THEblacksmith’s calm, ruddy face 
took on an astounded look when 
the first gas-buggy came to a jerky 
stop in front of his shop for ser- 
vice! Staring him in the face, 
was an idea new to the world! 

If you or your father owned a 
Ford, you learned something in 
those days that did more to speed 
up the automotive age than any- 
thing else, except the automobile 
itself. You learned that when 
Ford sold a car to a customer he 
followed up the sale by going to 
the best mechanic in town ... the 
blacksmith, bicycle-repairman, or 


plumber ... and giving him a com- 
plete lesson in the mechanics of 
servicing automobiles! For Ford 


2f Greenteld, Michigan 


WE WERE YOUNGER 


not only designed, built and sold 
automobiles, but he also estab- 
lished the principle that a sale 
does not complete the transaction 
between maker and buyer, but 
creates a new obligation on the 
maker to see that the car gives 
good service. Ford's cars were 
bound to give good service, be- 
cause he saw to it that there was 
always a local and well-respected 
mechanic who would guarantee 
that the car would do its job. 

No estimate has ever been made 
of the part played by these town 
mechanics and metal-workers in 
the development of the automo- 
bile industry. Yet it was they who 
adopted the automobile first... 


FORD MOTOR COMPANY 


just as it was from their shops 
that the first airplane took wings! 
It was they who made possible 
today’s system of service stations. 

Many of them, and the young 
men they trained, are essential 
elements of the nation-wide com- 
munity of Ford , . . repairmen, 
service men, agents, bankers, even 
business men of prominence, dis- 
tinguished members of their com- 
munities wherever they may be. 

Growing with the industry of 
which they are an integral part, 
the entire Ford dealer organiz 
ed 
and equipped to service all Ford 
products .. . automobiles, trucks, 
tractors and airplanes! 


tion has been specially tr 


Now..... from “RADIO HEADQUARTERS” 
amazing Radio-Phonograph that plays the 


New 30-Minute Records 


New 9-tube De Luxe radio, combi 


entert. 


ISTEN—with this new instrument— 

to Victor's new 12-inch records that 
play for 30 minutes—and 10-inch records 
that play proportionately as long! 

Listen—through its automatic record 
changer that takes ten 10-inch records— 
to almost two hours of music, without 
repetition and without touching the 
inserament. 

Listen—through its new De Luxe 9- 
tube Super-Heterodyne—to radio music 
with no distortion, no mechanical effect, 
none of the common set faults—thanks 
to a revolutionary new Synchronized 
Tone System! 

Listen—and martel—for this new in- 
strument with all its new features—its 
automatic record changer, its long-play- 
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record-changing phonograph, provides complete home 
ment in one moderately priced instrument. 


with automatic 


ing record clutch, its exclusive 10-Point 
Synchronized Tone System—costs no 
more than a high grade radio alone 
would have cost last year! 

By all means, hear it! Hear the new 
Victor Program Transcriptions —with 
15 minutes of music on each side! 

‘And at the same time, see all the 
amazing values RCA Victor dealers have 
to show. Radios from $37.50 to $178, 
complete; mdio-phtonograph combina- 
tions from $129.50 to $995 ....all hall- 
marked by two famous trademarks— 
RCA and Victor. 


RCA Victor Co., Inc, Camden, N. J. 
“RADIO HEADQUARTERS” 
ARadlis Corporation of America Subsidiary 


RCA Victor Radio- Phonograph Model RAB: 
—Nine-tube Super-Heterodyne radio with eeri- 
cally vepraducing phonograph and santomatic 
record changer. Automatic olume leeler, Micro 
‘tone contral, Penode and Super Contr Radio. 
trom. Plays bth old type reordi and new Victor 
Program Transriptons, which give nearly four 
times at mxch music ah prseut types. Complete 
ssith Racistra, $247.50. 


RCA Victor 


Radios 
Phonograph Combinations 
Victor Records 
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Everything’s Electrified— 
eady for the BOOM! 


By LEON 


"EVE seen the electric refrigera- 
tor, the electric radio, the elec- 
tric washing machine, the electric 

clock and the electric ‘whatnot,’ said 

Bob Shuttleworth, with a smile. 

‘Yes, I know,” answered Herbert Col- 
lins, somewhat annoyed, “but what's that 
got to do with my question? I want to 
Know how a man's to choose a sensible 
investment these days, with everything 
crashing down the way it is—stocks, bank 
securities, preferred issues, bonds—every- 
thing!” 

“Em coming to that, Herb, In fact. I've 
already started to answer it. What 1 was 
driving at was the desirability of invest- 
ing in public utilities—or, for the sake of 
a more particular example, in the electric 
fight and power industry.’ For the long- 
term pull they seem to be the best invest 
‘ment a man can make any time—and 
‘mote especially, today.” 

“Ves they do,” interrupted Collins, 
scornfully, “look at the way they've come 
down—worse than the others!” 

"Sure—but look at the way they went 
up in 1928 and 1920—much higher than 
the others. In those years they were so 
abnormally inflated that today they nat- 
urally have to come down further—and, 
as you say, they have, Now, listen—do 
You want me to go into this thoroughly — 
or shall we drop it now?” 

Colling laughed. “I'm a great listener 
—and I know you're just aching to get 
something off your chest, so let's have it.” 


BOB SHUTTLEWORTH proceeded to 
ive it to him. “First, you have to 
understand that whatever rela 

exists between Business and the 
Market, it must never be forgotten that 
Business is the dominant factor of the 
two, Business must form the basis for 
the Stock Market and not vice-verst, And, 
if the stock market functions in a normal 
way, then it should prove to be a fairly 
true reflection of business conditions. If 
it falls below or exceeds normal limits, 
then it ceases to be what it should be— 
fan accurate barometer of underlying busi- 
ness conditions. 

‘For several years,” Bob contin 
“market prices failed (0 register their in- 
trinsic values. Before the 1929 crash they 
were generally far above such values, just 
4s today they are undoubtedly far below 
them. The realization of this condition will 
prevent you, or anyone, from coming to 
hasty and unjustified conclusions. If a 
group of securities in one particular indus- 
try declines on the market, it has not nec- 
essarily done so because of a vital change 

‘or outlook of that indust 
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And that brings me to Public Utilities." 

And that’s what I'm waiting for,” put 
in Collins 

‘As you know, public utility equities 
command a much lower market than they 
did two years ago when they reached their 
height. Vet, this depression hasn't altered | 
the essential field of public service to any 
material extent. Of course, the regular 
growth of public utilities has been tem- 
Porarily checked—and there have been 
slight declines in output and earnings here 
and there—but, compared to almost any | 
other industry, the volume of utility busi= 
ness and sales has been affected to an al- 
most ngligible extent; certainly out of « 
froportion to the market decline of its 
securities, 


"WVHATS mote,” continued Bob, 
Public Utility Companies have 
unbelievable amount of | 

in science and research, for the 
sole purpose of cutting down consumer 
costs and preparing future fields of new 
uses for electricity. So tremendous have 
their efforts been—and s0 successful up 
to the present—that there probably isn't 
sane person inthis world who would risk | 


his reputation by stating that the long 
term outlook for this industry docs not | 
continue to be an exceedingly bright one,” | 
“You're right, Bob,” said Herbert, “but, 
does that affect the investment’ ques- | 


ho 
tion—is the time ripe now 
“TH take that up . 
me summarize the net of what I've told 
you. You'l find, then, the unique example 
of an industry’ which is, for one thing, 
only temporarily—and in a very sma 
way—afiected by the general 
slump; and, for another thing, an industry 
inevitably headed for future’ growth and 
evelopment 
“On this basis, the representative secu- 
tes of this industry. thould be among 
the first to deserve particular attention 
as long term investments, The. tertifc 
‘drop in their market values is only to a 
fractional extent. due to the retarded 
svowth of their business, Almost entirely, 
itis the result of the readjustment of 
previous price levels, which Jn turn were 
caused by what we can only call an ine 
sanely absurd over-discounting of the 
future possibilities of the public utility 
industry. I wouldn't dare to predict the 
final lows to which utility securities may 
sill have to sink in. these uncontrollable 
times, but any sensible investor can do 
veell by fixing a fair value for such securi- 
ties, and then be content with a purchase 
price that does not exceed that value. 
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(Continued from page 4) 


‘You can be sure, Herb, that an invest- 
ment made on such a basis will not be 
regretted in future years—and even right | 
now it isn't hard to see that several at- 
tractive opportunities do exist at current 
price levels, Even if you don't buy at 
absolute lows, over a period of years | 
your investment is sure to have proven | 
profitable.” 


"7)E, COURSE,” broke in Collins 
“your whole argument is based on 
the stability of public utilities as 

fan industry—and, on the contention that 

their output and ‘revenues have received 
little oF no setbacks during this depres- 
sion, Now tell me, Bob—is that just an 

‘argument, or have’ you actually based it 

fon figures 

“An argument?” Bob replied, smiling. | 

“Why, Herb, I've a deskful of statistics | 

right here to prove that the present set~ 

back in this industry—or, more particu- | 
larly, in the electric light and power 
industry—is only of trifling proportions, 

Bob reached across his desk, picked up a 

sheet of paper and glanced ai it, “Accord- | 

ing to The National Electric 

Power Association,” he sa 

the electric output for the country 

amounted to 74,906,092,000 kilowatt 

hours— or only 140% less than the 1920 

output of 7§,294,467,000 kilowatt hours 

and 15.3% ABOVE the total of 1928, 

Which was 66,987,950,000 kilowatt hours, 

You see the significance of those figures, 

don’t you?” 

‘What do you mean?” 

““Industrially, economically, and in every 

‘other way 1929 was so abnormal that 

you might discount it entirely when at 

tempting to compare most anything by 

years. But still, 1930, by no means a 

Rood year, shows a startling increase over 

1928, which was a better than average 


marked, but still of slight proportions. 
For the first seven months of 1931 the 
electric output was 42,157,900,000 kilo- 


watt hours—or 4% below 1950's first 
‘seven months figure of 43,902,085,000 
kilowatt hours—and only 1.6% below the | 
first seven months of 1929 when the out- 
put was 42,851,662,000 kilowatt hours. 

“Now, if you want to analyze the sit- 
uation further, here are figures that will 
do that also, Look at them:” 


Finst Seven Moxtis, 1931 
(Kilowatt Hours) 
Industrial Sales... 35,291,654,000 


Domestic Sales 


6,866,246,000 


Total Sales. 
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EVERYTHING'S A PLAN FOR MEN who want to 


Retire on an Income 


‘HISPLANis called theRetire- 
ment Income Plan. Ie enables 
ou to provide for yourself a guar- 
Tited facome you cannot cutive 
‘Theplanalsoprovides other bene- 
fits, such as an income to live on 
in case serious illness or accident 
stops your salary. 

The extreme degree of security 
and absolute freedom from money 
worries afforded by the Retirement 
Income Plan makes it appeal to 
people of wealth as well as to people 
‘of average incomes. 

‘This form of investment has been 
in vogue in European countries for 
many years In this country, people 
are just finding out about it and itis, 


rapidly becoming popular. 
THE PLAN 


Here is what a Retirement Income, 
Payable at age 6o, does for you 

feguarantces when you areboaMonth- 
ly Income for life of $200, which as- 
suresareturn of atleast $20,009, and per- 
haps much more, depending upon how 
ong you live. Or, if you prefer, a Cash 
Settlement of $37,000. 

Te guarantees upon death from any 
cause before age 60 a Cash Payment to 
your beneficiary of $20,209. Or a Month- 
fy Income for life. 

Te guarantees upon death from acc 
dental means before age 6 a Cash Pay 
ment to your beneficiary of $40,000. Or 
double the Monthly Income for life. 

It guarantees in event of permanent 
total disability before a stated age, a 
Monthly Income to live on. 

You can arrangea Retirement Income 


for yourself, beginning at age 5, 60, 0¢ 


6 months’ vacation twice a year! 


65, The income can be $109 a month, 
#300 a month, $300 a month, or more. 
For completeness, for safety, for abso- 
lute freedom from money wortics, there 
is nothing that can equal the Phoenix 
Matval Retirement Income Plan. 
‘Think of it—the thrill of it, the rocke 
bound security of it! A guaranteed in 
come you cannot outlie. What a load off 
y what a weight off, your 
shoulders! Best of all, any man of mod 
erate means can have these things. 


Send for the facts 


‘The Phoenix Mutual Company, which 
offers you this opportunity, was founded 
in 1851 and has been helping men and 
women to end money worries for over 
three quarters of a century. 


[Being ow this plan works how it can 
be adapted to your needs, 
copy today. No cost. 


PHOENIX MUTUAL 
LIFE INSURANCE COMPANY 
Howe Ofc: arsed, Conn. Fist Policy sued 1851 


PHOENIX MUTUAL LIFE INSURANCE CO., 619 Elm $e, Harford, Cons, 
‘Plas snd bed ging me ull informatio aba Jur are 
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(Cor i from page 5. 
First Seven Moxtis, 1930 


Industrial Sales 524,346,000 
Domestic Sales 6.377,609,000 | 
Total Sales. 48,002,085,000 


Fist Seven Monriis, 1929 


Kilowatt hours 


Industrial Sa 37,279,651,000 
Domestic Sales, 5.572,011,000 
Total Sales. 42,851,662,000 

“In other words,” Shuttleworth pointed | 
‘out, “the decline, small as it is, has taken 


place only in the industrial output, where- 
as the domestic output has not only held 
fits own—but even increased. The impor- 
tant point about this is that since domes- 
tic sales are one of the mainstays of the 
average electric utility company, their 
revenues have maintained a satisfactory 
level. Look at these figures:” 


Gross Revenues Frost Saves 
‘ov Evectrrc CURRENT 


First 7 Months, 193t...u$1)154,281,500 
First. 7 Months, 1930. 1,162,218,600 
| First 7 Months, 192%. 1,107,793,700 
| _ Herbert Collin seemed convinced, 


‘That, is a remarkable showing, 


he said, 
aiter looking over the figures 


| A D _even_more remarkable,” is 
iriend replied, “when you realise 
that this industry has already 
been showing a large gain each year for 
a period of years—and still the figures are 
going up. What is true of the electric i 
dustry applies in general to the gas indus- 
try which, of late, has also expanded tre- 
mendously—due, of course, to the rapid 
increase in the use of natural gas for both 
‘commercial and domestic purposes, 
you see, Herb, that the prevailing 
depression may temporarily limit the rate 
of growth—but it cannot stop the con- 
Mnwed expansion ofthe lity indy 


Every sear dozens of new applications of 
power to old products call for new uses 
bf electricity. As to the existing and estab 
fished applications, there. ig still 4 tre- 
mendous field. The use of electric refrig- 
ator is sil increasing rapidly. Electric 
washing machines, electric 
ing equipment. elect 

sll far from theie saturation point 
average residence of today has several 
times the amount of electrical outlets it 
had ten years ago—and the future out- 
look ‘is for stil more. Remember, then, 
that there may be a temporary lapse of 
Prosperity, (Continued on poge 7) 


LO 


POPULAR SCIENCE MONTHLY 


EVERYTHING'S | 
Hl ELECTRIFIED— | 
READY FOR THE BOOM 


(Continued from page 6 
but there can be no halt to progress, and 
that’s the watchword of the utilities in- 
dustries, 

“From the way 1 look at it,” concluded 
Bob Shuttleworth, “I feel perfectly safe 
in repeating what I said previously-— 
hamely, that the sensible investor, with 
his feet_on the ground, must not’ allow 
himself to be totally blinded by the spec- 
tacular movements of the present stock 
market. ‘These wild, day-to-day fluctua- 
tions cannot alter the fact that the pub- 


lic utility. industry—particularly in its 
electric light and power division—has not 
ost one particle of its long-term attrac~ 


tiveness for average investors—and, to 

use a very hackneyed phrase, is still as 
y ‘depression-proot’ as any other in- 
{in the country 


To Help You Get Ahead 


TT HE booklets listed below will help 
| 4 every family in laying out a financial + 
plans Th 


rey will be sent on request. 
Your Income and Your Life | 
Insurance is the name of a brief book- 
let scientifically answering the question 
“How much life insurance does a man 
really need?” Provident Mutual Life | 
Insurance Company of Philadelphi 
Pennsylvania, will mail a complimentary 
copy upon request 


Before 65 and After explains the 
full details of a Retirement Income, with | 
full Life Insurance, Disability’ and 
Double Accidentbenefits. Sencon reque 
by The Equitable Life Assurance Soci 
393 Seventh Avenue, New York City 


How to Get the Things You Want 
tells how you can use insurance a8 an 
active part of your progeam for gectiny, 
ahead financially. Phoenix Mtual Life 
Insurance Company, 328 Elm Street, 
Hareford, Conn., will send you this 
booklet on request 


Enjoy Money shows how the regular 
investment of comparatively small sums 
under the Investors Syndicate plan, with 
annual compounding of 514% interest, | 
builds a permanent income producing 
estate, a financial reserve for a business, 
or a fund for university education or | 
forcign travel. Write for this booklet 
to Investors Syndicate, Investors Syndi- 
cate Building, Minneapolis, Minnesota. 


See How Easy It Is tells how it is 
possible co start off with a definite 
plin for creating an immediate estate 
Feading to fatre Aoancial security. Get 
your copy of this booklet by writing t0 
Postal Life Insurance Company, 511 
Fifth Avenue, New York City. 
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the Ageat Which You Want 
your income to begin 


Age 50... 
Age 55.. 
Age 60... 
Age 65 
Age 70... 


the Amount You Want 
per Month 


$100... 
$150.. 
$200....... 
$250....... 
$500....... 


YQUR Check every year for a Limited 
Number of Years Will Bring OUR Check 
toyou EVERY MONTH for an Unlimited 
Number of Years. That, in a nutshell, is 
the guarantee The Equitable gives you 
under its Retirement Annuity Plan, It 


Plan suited equally to men and women. 
Send the coupon for rates and information. 


THE 


EQUITABLE 


LIFE ASSURANCE SOCIETY 
OF THE 


UNITED STATES 


‘THOMAS 1. PARKINSON, PRESIDENT 


Pin Ei e | 
peepee tence 
smuntart Uoeay Re Heuiie San 


income of $. 10 begin when T au........years of ager 
Name — . J reese 
Address Date of Birth, 
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POPULAR SCIENCE MONTHLY 


The New BRITANNICA 
at a New Big Saving is the 


INCOMPARABLE 


BRITANNICA for Cheistmas 
AT THE NEW AND LOWER PRICE 


PPROACHING holidays always mean a smart increase in 
the demand for the Britannica. This year the increase 
liready considerably larger than usual, and we fully expected it. 
For today the new 14th Edition of the Britannica can be bought 
at an astonishingly low price for this finest of all gifts. 
‘As we announced some weeks ago, our order for a single print- 
ing of the Britannica, equal to the largest ever made, makes 
it possible to effect substantial savings in the cost of paper, 
binding materials and printing. This saving is passed on to you. 
Large as itis, however, the printing will, we believe, soon be sold 
out. The increased holiday response sustains this belief. And we 
can't assure you that the great reduction, possible because of an 
unusual year, will ever be offered again, once thisprinting s gone, 


price at which it has been powibie to advertise it 


A Gift to Buy without Delay 
At any price it would be an exceedingly handsome and discriminat- 
ing gift, reflecting the thoughtfulness and good judgment of the giver 
and giving endless delight and solid service to the recipient. 
At the present price you can make this splendid gift to some for- 
tunate person and, at the same time, secure a really substantial saving 
over the regular standard prices of last Christmas, 


A Gift that Marks the Culture of the Home 

No one can call it mere chance that 80,000 families find the new 
Britannica useful in the home. It was made to be useful there. 

It was made to help women in their housework, in the care of their 
children, in sewing, in their appreciation of music, drama, literature and 
painting. It was made to help men in their daily work, in the care of 
the car, in matters of investment, law, business, politics, sports and 
hobbies. It was made to help children with their lessons. 

‘The Britannica has already. proved its incomparable value in all these 
respects. And today is the right time to buy it. 


SEND FOR FREE BOOKLET TODAY 
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‘What Owners 
soy: 
“Tt is the ideal encyclo- 


“The people of the 
United States have 
‘greater and more intr 
Eate problems before 
‘them now than ever be- 
fore. Their material and 
‘spiritual prosperity rests 
(on a wise solution. Heo- 
‘nomics, politics and sci- 
fence are all interrelated, 
‘andaccurateinformation 
Fegarding them is essen 
tial. A good encyclopac- 
dia is necestary, and the 
new Britannica meets 
UUsese needs with ite tra. 
ditional  thoroughnest. 
‘Owen B. Young 
t 

“It would be quite im. 

possible to have even 
Sarual familiarity with 
‘the things daily discussed 
were it hot for the exist- 
ence of the Britannica.” 


The 
Finest Gift 


Many people may not 
realize that the twenty 
four large and beautifully 
‘bound volumes carry 35,- 
(000,000 words, the equiv 
alent of $00 ordinary size 
books, This text is. brily 
antly written by 3,500 
‘authorities and ia richly 
illustrated with 15,000 
pletures,manyin ulleolor, 


"Telegraph Co. 


* 


With 0, much more 
knowledge in the world 


today thanany onemind | andwith S00 maps—200 of 

sim ponaibiy master, | they in color Carefully 
ered indexed with 500,000 sepa. 

become primarily amat; | rate entries the books are 

terof opening doors. and | aaiy and agreeably read. 

man ‘oto 

indreameotielarotece | $3 down, $5amonth 


‘ence, art and history, as 
‘does’ the ‘new Encyclo. 
pacdia Britannic 


‘Ralmenta of #5 se more, 


Send for 56-Page FREE Booklet Today 
Fill out the corner blank below, mail it to us, and re- 
ceive by return mail a large, 56-page 
booklet free, rich with ‘color plates, 
maps and sample pages. It contains a 
full description of thie finest gift in 
bbooks. Send the coupon for the large 
booklet today. No obligation. 


ENCYCLOPAEDIA BRITANNICA, Inc. 
242 Madison Avenue, New York City 1PM.t3 


Protection for Buyers 


UYING these days is done with 
‘considerably more care and thought 

ed to be the case, but when 

roblem of selecting 

‘one knows little, 


Toake ewe bote, It reans that some- 
‘one else’s judgment must be relied upon, 
and to fill this need for sound and impar- 
Uial advice is the purpose of the Popular 
Science Institute 

‘The Institute is not ready to give out 
advice on all types of products, but it 
thoroughly investigates three classes of 

preset problems, othe 
particular interest 
ced by Porctan Server 
Monmitty readers. If it is a radio set, 
any kind of hand tool, or oil burner that 
you are buying, it will be worth your 
to check with the Institute and find 
‘ut if the make you are considering is 
eficent and worth the price aed. Theve 
products represent a good sized investment 
find are dificult to judge. One ean afford 
to Tear by experience in buying the 
smaller things that have to"be replaced 
frequently, but not many ean afford to 
gamble on'a major purchase. 

Popular Science Institute goes to great 
lengths in the way of laboratory test and 
{investigation to answer these two ques 
tions about a product: “Dees it, satis- 
factorily fulfill the purpose for which it 
is intended?” and “Does it represent good 
value?” Experts who have seen the Insti- 
tute’s tests under way at the laboratory 
at New York University know how definite 
fan answer is obtained to these questions, 
for, invariably, visiting engineers comment 
‘upon the completeness of the tests, the 
quantity of expensive testing equipment 


10 


available, and the ability and knowledge 
of the Institute's testing staf 
New readers of the magazine sometimes 
ask what the Institute fs and what it does 
To aid readers in their buying problems, 
to determine that only reliable products 
were being advertised, and to make Porv- 
ScteNce M still better maga- 
zine were ms the publishers 


three 
had in mind in establishing Popular 
Science Institute. 


“THE Institute has been functioning for 
‘eight years, and its aims not only 
have been fulfilled, but the Institute has 
been able to branch out and serve in 
some other capacities that had not been 
ticipated in the early days of its organ- 
ization. Professor Collins P. Bliss, 
Director of the Institute and Dean of the 
College of Engineering at New York Uni- 

hhas been called upon by Govern- 
‘ment authorities at Washington to assist 


INSTITUTE BULLETINS 


Heating and Ventilating* 

Insulation in Building 
Construction* 

of Approved Tools 

List of Approved Radio Secs 

Lise of Approved Oil Burners 

Advice on Installing Oil Heat 

Refrigeration for the Home* 


“Starred bulletins 25 cents 


in several projects where information 
accumulated by Popular Science Institute 
‘was useful. Dean Bliss is now consulting 
‘mechanical engineer for the U. S, Bureau 
of Standards and active on several com- 

ith equipment 
‘ed by Popular Science 


of the type invest 
Institute. 


(A870 the principles by which the Tnsti- 

tute i governed it mus, and does, 
present only’ the facts discovered. Tt is 
‘obvious from the type of tests conducted 
that information of the most complete 
and accurate nature is obtained regarding 
each product investigated. Likewise i 
‘obvious from the character of the men 
who direct the work of the organization 
that any judgment passed on products is 
impartial and can be relied upon, Nothing 
except the evidence produced by its tests 
and investigations serves as basis for 
approval or disapproval. Most of this 
evidence isin figures, thereby eliminating 
personal opinion to’ the greatest extent 
possible. While no disapproved product 
Thay be advertised in Porcian Sctes 
Moxraty, this is the only particular in 
ich advertising features. “Any, mani- 
facturer of nationally said equipment 
svalable to our reader im all sections of 
the country, may have his products tested 
hy the Institute without charge and with- 
ut obligation in any respect. 

‘The Institute advisory service is avail- 
able to all readers, as are the several bul- 
letins that it issues. Questions regarding 
oil burners, tools, or radio sets, oF requests 
for approved lists of such’ equipment, 
should be addressed to Popular Science 
Tastitue, 381 Fourth Avenue, New York, 
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FOR THE HOME OWNER 


Two Booklets Contain Mach of she Ini 
mation You Need in Building or Modern 
ing « Home 


House Heating and Ventilating will be 
youu so get the most from each Building dok- 
Ur Invented in heating equipment, by ad 
iting how to plan witty tad By supelriog 
Fal facts regarding equipment now avalable 
In this S8:page Booklet will. be found 
descriptions of the verous, pes of heaton 
synens en outline of the adventapes end dit 
vantages ofeach under different condicions, 
together with poiteers as to fuow to sclect the 
Kidd mom suinble for your necds. Also, in 
finicdons are given on how # pet the best 
Tesules with eath sytem through proper care 
"There are apecial chapters on beating, with 
seas" wh conan compa 
Stes on cout ted mdvanengeg as well ay te 
ental fects that oced to be Enowe If you 
Se, considering the Inallaon of ba clecie 
Sroker, oil burner or gas heating system. 
‘Aviom ea ono, tom hay 
humidigr sentiaion ‘ead pummeer cooling 
fre other wubjects wreted inthis Booklet 
nd, ‘throughous, are illustrations" showing 
‘arious types of modern equipment. 
Insulation “in.” Building Construction 
covers a aubjec that many buyers and bulders 
Of homes need to know about ‘Blany houses 
fre epresented as being “insulated” when 
they ave or relly insulted 
Tais booklet explies in 
just ‘what logulaton does ia seving esting 
well as providing comfort at all 
From the facts given, you can de- 
Gide whether insulation iv a 
Yestment for you 
Dettled description 
ining att ht cpt 
ing. as. fepards efiiency. in stopping. beat 
fltw, and other factors that need"eo be cone 
sideted in selecing. insulation 
‘Gne section of the bookles describes how ro 
insglate houses tha are altendy alle sad 
a"final chapter dealswich the” cutting of 
heat loss through ‘ase. of weather sipping, 
taking compounds, ec, 
"These bogkiets have been prepared by the 
ert of Popular Scicace Insure. "They 
tay be had by sending 29 cents for each 


Popular Science fnsitute, 381 Fourth Avenue, 
NY | 
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Whiskers Aweigh! 
ol Shaves for All Hands 


co 
| 


Pel 


THE 2 INGRAM BARBERS + TERRY TUBE OR JERRY JAR 


A there! If you'd like to lay a 
| BPR shaving course free of rocks, 
| shoals and perils of the skin, go down 
to the drug-chandler’s and lay in some 
Ingram’s Shaving Cream for your 
lucky bag! 

If you'll try Tagram’s just once you'll 
know a new and breezy kind of shav- 
ing! Ingram’s is as cool asa north-west 
breeze, a totally differentkind of shaving 
cream that leaves your face ship-shape 
| and refreshed. For Ingram’s is 

cool! Cool!! COOL!!! 
Ingram’s is packed in jars. And it’s 
packed in rubes. Whether you pick the 
economy of the jar of the convenience 
of the tube, you can be sure you'll get 
the sime cool, close shave from each! 

Say what you will about other shav- 
ing creams—say what they will about 


= INGRAM’S 


Shaving Cream 


IN TUBES 
OR JARS! 


themselves—you'll discover an abso- 
lutely new sort of shave when the fist 
fresh dab of Ingram’s lachers your cheek! 
For Ingram’s is different. It's cool 
because coolness is part and parcel of 
its secret, exclusive formula. It's smooth 
because it holds three special ingredi- 
ents, three elements that tone your 
skin before, during and after the shave. 
Ask your druggist for Ingram’s tube 
‘or Ingram’s jar, whichever you prefer. 
Fr, just fill out the coupon below and 
mail i in. Then we'll send you ten 
cool shaves—FREE! Clip the one-way 
ticket away from burns, nicks and 
smarts! We want you to try Ingram's 
—because you'll like it if you dot 


10 COOL SHAVES—FREE 
—— 


Buistot-Myms Co., Derr. H-121 
110 Washington St, 
New York, N.Y. 


Ta like to try en cool Ingram shaves. 


Name. 
Sire 


Git State. 


" 


OurKea 


Why Not Count Them and 
Get the Thing Settled? 


‘Ler me add the last chapter on the 
366 day argument: Suppose T am riding the 
hhobbyhorses. ‘They turn to the right. I try 
to keep my eyes on a 
pretty etl standing in 
the crowd, To-do this 1 
must turn backward as 
T go around. Suppose 
Ttry to turn in the op~ 
poste way and st & 
cep my eyes on the ae 
Tdoubt ifeven a /;\ 
cross-eyed - astronomer 
could do this. To turn 
in opposite directions at 
the same time is, T be- 
lieve, as hard as to walk on one's head. If 
the earth turns backward sometime while it 
‘makes 865 turns in the right way, T believe 
Gov, Murray ought to be notified and some~ 
thing done about it; such thines shouldn't 
be permitted.—D, G., Hale Center, Texas 


Altogether Now: Is That 
the Right Place for the Fence? 


J.V. My Attoosa, Ala can locate his 
fence by measuring approximately $8.00 {eet 
along one of the legs starting from its inter- 
fection with the  twelve-foot base, and 
through the point thus found, erecting his 
fence parallel to the bases... T have been 
areatly interested to note the increasing num 
ber of mathematical questions and puzzles 
wich nave been ofered voluntary, by your 
readers in the columns of “Our Readers Say” 
during the past months, In view of the inter- 
est already shown by your readers, and con 
sidering the fact that “math’” is the basis of 
all science, T feel that you would he making 
rho mistake were you to devote a few para- 
raphe each month to. some phase of 
subject. Such a department would, T think, 
be of mutual benefit oth to your magazine 
and to. its readers. Small prizes might be 
warded in order to insute Keen competition 
in the contests. Come on, you math” enth 

"s hear what you bave to say about 
ure. Or am T the only one in the 
world who would be interested in such brain 
teasers? —J.BF,, Manchester, N. Hl. 


He Knows the Beetle That 
Throws Out a Smoke Screen 


Ox “Our Readers Say” page recently, T 
poted a letter from J.C: L tron Mowotin 

ich, relating an experience with a, peculiar 
type af beet 1 evident tat J. 
the Bombardier Beetle, a beet 
charges a drop of duid 
that changes toa 
smokeike Eas 
tact with the aie Th 
gas changes, the blue 
vegetable colors to red 
‘of yellow, produces 
sharp pain when ap- 
plc the tongue, and 

wes a yellow spot on 
the skin like that pro- 
duced by nitric acid, 
T-don’t blame’ the In- 
dian for not wanting to investigate further, 


2 shot of nitric acid in the face. More than 
{twenty-five species of these beetles are known, 
Gi, Berkeley, Cali. 


New York Hastens to Answer 
Questions feom Indi 


Tx sePiy to the two questions asked by 
V.K. R, Satara, India, 1 would say: The 
answer 10 the fist depends upon how hi 

the airship rose. If it remained in the earth's 
atmosphere it would be carried. along. with 
ic! When it landed, it would probably be om 
the same spot from which it rose. If the 
airship left the earth's atmosphere, when it 
came down after twelve hours it would prob- 
bly land on the opposite side of the earth 
from which it rose. ‘The answer to the se<~ 
fond question is that the bullet would hit the 
man ‘The reson is Uh but hada veloc, 
‘lative to the ground, of 000 males per hour. 
‘Therefore, it would hit the forward man at 
300 miles per hour if air resistance and gray~ 
ity are nat counted—L. C. Ry New York, 


Pacting Goats from Sheep 
Among the Star Gazers 


ant lad to see there is someone with 
backbone enough to knock the astrolozists, 
But where are our hawk-eyed minions of 
the law and our: much 
talked of wide-awake 
postal inspectors? 
‘ren the’ astrologiats 
using the mails to de- 
Fraud? Te is really dis 
‘zusting to think that in 
this day and age such 
things a8. astrology, 
palm” reading, crystal 
ing, and fortune 
telling" are allowed to 
exists What would be- 
‘come of us If someone really could foretell 
the future? If these people were able to do 
what they pretend, ‘could they mot make 
‘enormous fortunes without bothering to read 
the horoscopes of others?—N.G.D'A, Phi 
adetphia, Pa. 


With great interest I have read the article 


the world of fakes you will do a great ser~ 
But why will you not learn the truth 


rnumbersthe very mystery of Ife and being. 
But such deep truths are not revealed to the 
‘casually curious—Mrs, AL, Crestline, Calif. 


“Origin of Life” Articles 
Just Suit Him Fine 


T snovtn like to congratulate you om your 
cellent publication. [have been particularly 
interested in your series of articles on “The 
Origin of Life.” T have fained more from 
this series than T did from six months of 
study of dry, uninteresting textbooks. I think 
‘a monthly” article on simple experimental 
chemistry would be welcomed by a. great 
many of your readers. I should also like to 
sce a section devoted to pure mathematics 
This field surely would’ havea popular 


appeal, especialy if the problems of antiq- 
tity, the ‘squaring of the circle, the redia 
plication of the cube, trsecting of the angle, 
tte, weee discussed "LF, Hartford, Conn 


He Wants “Mind” to Reform 
This Wretched Old World 


Shi nou sien 0 
scence Weed ‘an one 
ie hea tae were aah Saco a 
pg itis 
Bias te ner ety 
weer 4 5 
iataicn wot st A 
saints | Ge fe 
Saiea a awe ’ 
popped 
ecm ot more jo. A) 
eimeeiel t e Qe 
a 
aed 
ne for the bates “Son of ms, tapw 


Subject, 30 they would 
Know’ more about 

thyself” that’s my motto—J.ES, Indian 
River City, Fla, 


themselves, the world 


Built His Own Hydroplane 
And, Boy. He Likes It! 


Tx your March 1031 issue of PSAL, page 
sinety-two,_ there appeared an artide’ by 
Willam Jackson giving instructions on mak 
Jing an outboard ‘motor hydroplane, I Dull 
{his boat and it proved satisfactory in every 
fespeet, and as a result my enthusiasm for 
{hit beanch of sport and recreation has been 
Increased. at Teast-a thowsamdtoldy and it i 
yds ow oul anther wih whi 
fan fet atl more speed, T surely enjoy PS, 
Mts Sil of M, but Inver could find words 
that would adequately express my thanks to 
“her andl you for the thrills and fun T have 
derived aa fesult of Mr, Jackson's conti- 
bution—APS, Bristol, Pa, 


High Hat? Our Workshop 
Never Even Heard the Words 


Warr T want to say is, why the high hat 
in the Home Workshop Department? If yout 
don't own a motor-driven clrcular saw you're 
‘out of luck. Personally I'm trying hard to 
fet the money to buy one, but in the mean 
lime T read your wonderful articles and T 
just itch for the tools 10 

ld the things you de- 
scribe, First of ally you 
should remember that not 
every reader of your 
cleverly edited publica- 
tion has ‘the money to 
buy expensive machinery. 
Here's’ my _ suggestion 
Why docsn't Porctan 
Scexce Moxrmey issue 

‘card which will entitle 
its subscribers to a. ten 
‘percent discount on anything we buy that ie 
‘advertised in your magazine? Tt seems to me 
this would please everybody—you, the adver- 
titer, and ts. Think thie over. Also, why i= 
iT have never seen a section of your pub- 
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lication devoted to draiting? I wish 
would teach us, through a new department, 
how to draw and how to read blueprints — 
DJS, New York, N.Y. 


That's Exactly What It 
Was Expected to Do 


Your article on the golf swing, fn an issue 
some time ago, was very interesting and 
instructive. T found. it 

> helpful that I have 
passed the magazine to 
quite a number of the 
members of our coun: 
try club and now it is 
felting all ragged and 
worn, but the instruc- 
ton in the golf article 
certainly improved the 
olf of everyone who 
ead it, including mine. 
<0, T'M,, Walkerton, 
Ont 


Here's the Real Low-Down 
on That Fairy Cross Business 


As 4 geologist, your recent article about 
the Fairy. Cross ‘of Virginia shocked and 
amazed me. Almost any good book on min~ 
tzalony will tell you that good specimens of 
taurolite may be found fn many countries 
feattered throughout the world. The best 
come from Brittany and Georgia. T have 
found a number of them in South Carolina 
Staurolite is produced by 

tiwo crystals in twinned position. You 
‘was correct in stating that they ate an 
‘luminum-icon silicate, but this fs not nee~ 
essary the case, as other metals are some- 
times found In thelr’ chemical composition 
They are of a dark brown color, usually 
dull ad opaque, Staurolite ts not the only 
mineral that takes the peculiar form of 
twinned crystals. Gypstim and fluor spar are 
also intergrowths of crystals at right antes 

IP, Florence, 8. C. 


Airplane Crashes No Longee 
Fiest-Page News to Him 


[axe writing to complain about the pub- 
Ui that airplane crashes eccive fee 

‘ago two Army planes crashed. Two 
‘were killed and the other two pilots jumped 
and. lived. "The papers. carried front-page 
headlines and printed pictures of this acel- 
lent. On the same day, three were killed in 
fan auto mishap” in the same state. This 
tragedy was given two inches of space. The 
Connecticut Chamber of Aeronautics has 
tried to prevent the printing of suck pictures, 
Jhut so far has been unsuccessful. 1 also want 
to assure you that T enjoy every article in 
Your magazine except the monkey business 
by Mr. Mok and Dr. Gregory —S.A.C, 
Danbuty, Conn, 


All About Pipe Organs 
in Decembee, 1929, Issue 
T snovin like to join my voice to that of 
eB." in soppiation of am artic concer 
Tenink ah article of ages no 
Gis type would be ot Genes 
popular interest to e 
any of your readers, 
Your ‘article on" the 
kannot be. too. many + ‘ 
antics on chemistry to 
Suit me and T-bave-an fea feom sehat 1 
we seen that there are hundreds of others 


exactly like ae in this respect —D. 
fonte, Pa. 


discovery of the new 
felement. was interest~ 
ing, but T should like 


‘more often. There 
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Real Glider Club Now on 
the Job in Connecticut 


Tarsersc it might be of interest to your 
ceaders, Iam writing this to tell You that we 
recently organized a glider ub here under 
the name of The Stamford Gliding Club. It 
was organized for the purpose of promoting 
motoriess fight in Stamford and vicinity 
Its the frst of its kind to be organized. 
this district and we feel that its success 1s 
assured. We bought a primary type slider 
in kacckdown condition and asembled it 
ourselves, We have it nearly finished and 
‘expect to have it in the ait very soon. At 
feach meeting of the club a ground schoo! 
Ieeture iy given on some phase of aviation, 
EB, Suntord, Conn. 


Byrd is Nominated as 
World's Greatest Flyee 


Rrosgoixe your request for opiions as to 
the world’s greatest fyer, TL want to check 
fand double-check the nomination of Rear 
Admiral R. E. Byrd for this honor. After 
seeing the motion picture of his Might to the 
South Pete, I don't see how anyone could 
think anvore else a greater flyer than he. 
LK. Brooklyn, N.Y 


Can You Get This Vacuum 
and Cylindee Thing Steaight? 


HL, C.ay the October issue of Poretar 
Seuce Moxriiy suggest 


Stand the outside atmospheric pressure and 
pump the air out of the small cnder, Chun 


that would be lighter Aae', oT 
than hydrogen or any Seyiay "7 


wont CG, *) 


wom! TS) 


cther gas. Its true that 
the vacuam would be 
Tighter than any gas 
known; in’ fact, the 
vacuum would weigh 
nothing. But we must 
hot forget that "our 
Cvlinders would weigh 
something. No. matter 

metal it is made 
f, it would not be High 
fof helium weighs (at O” Centigrade) 78S 
ams; one er of bndrozen weighs 08875 
fone liter of aie weighs 12080. By these fig> 
lures we can plainly see why balloons raise. 
If T am wrong will you please It me know. 
=D, Syracuse, N.Y, 


Well, That's All Right; 
They Amazed Us, Too 


J sours am arsthing more amasing than 
your article om cannibal germs. T'simply ate 
i'up and can't get it out of my head. What 
| want to Know now is: Do scientists think 
they can eventually win the fight with these 
tiny, destractive things that caute so. much 

nese; of will humanity, some time, be 
iped ot by a germ that, as yet, may not 
have been discovered? 1 should think this 
right happen, thoush Dr. Kendall's work 
should go far toward preventing it. Sevoudy, 
i ‘seems to me that’ the big Job scientists 
now face i to save mankind from destruc 
os by the insects. 1f Tim wrone, stop me 
But Yonder if they cam go i and it 20 
how.—CW.G,, Bronsville, 


Jiggling Skysceapecs 
Have Him Puzzled 


Tr tu earth is 40 big and sturdy, why do 
skyscrapers weave and jigzle around at the 
top? Can any of our readers tell me? Also 
T wish “some of the wise ones would tell me 
iy the Galt Sian changing eoure 

why New York City has po more bliz~ 
ards as i€ did in 1888 when there were 20 


‘high buildings. Why did Miami, Fla. have 
such a cold winter last year? The Empire 
State Building was not built the year before 
ai so the weather was warmer. that the 
ancuer? I wish somebody would tell me. 
RPS, Saratoga Sprinss, N.Y. 


What's a Knock or Two 
Among so Many Boosters? 
T ruxx you must publish the opinions of 


the knockers only, so that your. "Readers 
Say" page won't sccm too much like a testi 


dle to put the opinions 


‘of such “smart™ people 
right out Jn public 
print where “everyone 
asa chance to Fead 
them. Is "that so? But 
some of the knocks 
five us faithful ones 2 
big, laugh. — E, M.W., 
Tndependence, “Kansas 


This “Mere Mechanical Toy” 
Was Fifty Feet Long! 


Wourn it ever occur to you that you 
could devote your space to something more 
interesting than a mere mechanical toy 
devised for the purpose of luring people to a 
Silly” show? ‘Tm Sot. criticlsing  Selelstad’s 
drawing, He's the early" spring berries 
that goes, but 1 mie 
talent on such a trifle, It just kind-a gripes 
ime when 1 see any sort of a suggestion that 
men td dinosaurs lived at the same time and 
fought for the possession of the Intergla- 
cial juncles, It ought not be hard to remem- 
ber that these great beasts were kote thous 
nds and thousands of years before anything 
even faintly ‘resembling man appeared on 
cath. That being 40, how in the mame of 
common sense could’ the monster be run- 
hing round with a clothed or even partially 
clothed young lady in its mouth? Tt just 
og and to reason unl 'm geting 
yed in my old age, And anyway, if by 
tome Trak of wales it had veyed ite 
the dinosaur age, i's a perfectly safe bet of 
a million to one that she'd have been clothed 
Stroy mes o cee se 
in a rapidly decomposing piece of hide 
ight? You cam pot it on the line that 1 am, 
But there seem to be a lat of folks who think 
that when life appeared on this earth mea 
were there to watch it grow. Can't they set 
it ito their heads that humanity: is one of 
the youngest forms of life and that most of 
the prehistoric monsters had disappeared tong. 
before we were even tome form of hitherto 
undiscovered monkey? But T can’t end this 
squawk without taking time to tell you that 
fen the whole and by and large, I'm for 
Porvtax Scusce Mowtiuy from hell to 
breakfast—and back agiin—C.CB., Cape 
May, N. J. 


Pity the Poor Scientists 
With All the Elements Found 


Now that “Eka-lodine” the missing de- 
ment, No.5, has been discovered, 


pleting the’ “periodic 
fable of elements, 1 
Presume scientists ‘will 
Sevote their spare time 
searching for new vi- 
tamins to complete the 


‘Bre many fields left for 
Scientists to work in 
‘tathout trying ta prove 
That man came from a monkey or his face 
from a fish —HLE-A, Richmond, Me, 
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Enroll ‘Today 


in the 


FISHER BODY 
CRAFTSMAN’S GUILD 


$75,000 xn AWARDS 


Four University Scholarships + +7 116 Trips to Detroit 
1120 Gold Awards 


Every boy in the United States and Canada, between twelve and 
nineteen years of age inclusive, is eligible. Begin today 
by enrolling with any General Motors car dealer 


Every boy who enrolls wow in the second 
Fisher Body Crafetsman’s Guild competition 
will have the advantage of an earlier start 
in the construction of his model coach. 
Remember, the Guild competition for 1932 
offers even greater opportunities for boys 
throughout the United States and Canada. 


The conditions of the second Guild com- 
petition are the same as those of last year’s. 
Alll boys in the United States and Canada 
between 12 and 19 years of age inclusive are 
invited to take part, There is no entry fee or 
enrollment charge of any kind. Every boy 
who enters the competition will construct 
a miniature model Napoleonic coach, from 
detailed plans and instructions furnished 
free by the Guild. The judges, both State, 


4“ 


District and International, will be men of 
the highest standing in the knowledge of 
fine craftsmanship, At their head, as Honor- 
ary President of the Guild, is Daniel Carter 
Beard, beloved National Boy Scout Com- 
missioner, and John A. Stiles, Dominion 
Commissioner for Scouting, as Honorary 
President of the Canadian Section. 


The awards for the second Guild compe- 
tition should be an inspiration to every 
ambitious boy. Remember, there are four 
$5,000 university scholarships, 116 trips 
to Detroit and 1120 gold awards await- 
ing the winners. Why not join the Fisher 
Body Craftsman’s Guild at once—today 
—and get an carly start coward success? 
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Enroll NOW with Any General Motors Car Dealer 


It is very casy to join the Fisher Body 
Craftsman’s Guild. Just go to any dealer in 
General Motors cars and say you want to 
enroll, 


Dealers in Cadillac-La Salle, Buick, Olds- 
mobile, Oakland-Pontiac and Chevrolet are 
all General Motors car dealers. There is 
one in your community, 

‘As soon as your enrollment is registered, 
you will receive from Guild headquarters 


your membership card and official Guild 
button, and a complete manual containing 
scale drawings of the model coach, instruc- 
tions for building it, pictures of the coach 
in full color, and all other information per- 
taining to the Guild. 


If you entered the first Guild competition, 
try again! (Memberships must be renewed.) 
If you missed the first chance, by all means 
get in this time, Enroll NOW and get an 
carly stare! 


FISHER BODY CRAFTSMAN’S GUILD 


INTERNATIONAL AWARDS 


Four University Scholarships of four years each 


‘Two of these Scholarships go to Juniors (12 to 15 years 
inclusive) and two go to Seniors (16 to 19 years inclusive). 


Ten Awards for Seniors and Ten Awards for Juniors in Every State and Canadian Guild District as follows: 


1 State oF District Award Teip to Detroit 
and $100 in gold 


2nd State or District Award $100in gold 


1st State oF District Woodcraft 
2nd State or District Woodcraft | 


1st State of District Metalerafe 
2nd Seate or District Metalcraft 


$ 25ingold 
$ 15ingold 


$ 25ingold 
$ 15in gold 


Ist State of District Trimeraft $ 25ingold 
2nd State or District Trimeraft $ old 
1st Seate of District Paintcraft $ 25ingold 
2d State of District Paiateraft $ 15ingold 


Frecy Guild member who submits «completed coach on ot hefore mid 
sight Joly , 2932, will receive the Guild Gertitcate of Cel 
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PRESDWOOD 


works with Santa Claus 


Countless homes will be brightened this 
Christmas with gifts that Masonite Presd- 
wood helped make...beautiful, durable gifts 
that come from factories all over the world. 


‘The makers of these articles are Presd- 
wood enthusiasts. Naturally! Presdwood 
is bettering their products, cutting their 
costs, speeding up their production. 
A such as those shown on the right, 
and many others, are being made of 
Presdwood with great success. 

‘The men at your presses, planers, drills 
and saws will take kindly to these modern 
industrial boards. So will the machines 
themselves—and the men who work with 


hand tools. You'll have litle concern over 
waste and rejections, for Presdwood is 
rigidly graded at the mill. 

Get acquainted with Presdwood, the 
smnooth, gfainless, water resisting board 
that doesn't crack, chip, split, splinter or 
warp, Use it in your factory. "The free 
Presdwood booklet will give you the com- 
plete story. Write for your copy today, or 
consult your lumber dealer. 


Masonite 


‘ny, Sho 


‘we eer ewes 
rade Pedaead 


At RCA Pc Company, 
ins Gande, NTe te 


lasonite Cushioned FLOORING 
‘of TEMPERED PRESDWOOD 


‘Tis wee alvoad foorng wih the la balt shack aburber wire wemenoat 


ane ape af Quarles 
saeney, Inulin atd wand sherpine. Tenperamtigoers smsrecea | Mail the coupon today. It 
ime pele, itloking fat Too cole everle pars antborismate | will bring you the inter 
os nll varity ol dnagn Se for bots denn is morn rng 


Masonite Corporation, Dept. DIZ @M.C. 1931, 


TLL W. Washington St, Chicago, 


sontyfeinet ESSIEN 


esting story of Presdwood 


‘raced dd neny eee 
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Tt: an inventor revolutioni 
quarter-inch hole in 


AMrecent court decision upheld. th 
patent of the Pennsylvania workman who 
{ummed that almost magical trick. Twelv 
years betore, he bad added 
ent to the mold pipe of a gi 
Te converted a previous flyp into an 
{ng mechanism that cut the cost of mak- 
ing window glass to a fraction of the 
former figure 

‘The owners of the patented machine 
which he had “improved sued him for 
infringement. The judges eld that he 
was gully of no such thing. In a theill- 
ing climax to a long and bitter legal bat- 
tie, ‘they handed ‘him the victory and 
went out. of their way to praise him. 
By conceiving this minor change, they 


December 1931 


POPULAR SCIENCE 


MONTHLY 


said, he had lifted an invention from flat 
failure to sensational success, saved the 
window glass industry, and performed a 
‘veritable miracle.” 

‘And so he had. The old machine drew 
cylinders of molten glass from a tank 
by feeding compressed air through a mold 
pipe. Tt_was a fiasco, because the shape 
and thickness of the cylinders were 
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RAYMOND J. BROWN, Editor 


IG 


For. TUNES 
won by 


TINY 
nventions 


By 
Ausrey D. 
McFapyen 


Ausciate Examiner 
U.S. Patent Offce 


largely matters of chance, 
Since the new air vent tex- 
ulates the pressure inthe 
pipe, smooth columns of 
lass of predetermined thick- 
ness now rise to a height 
of forty feet from the melt- 
ing pots in face 
tories, With the 
machine, seventy men can 
do the work of 600. 
result, more than two thirds 
of all’ window glass in this 
country today is made by 
and the price has been cone 
reduced. 
‘While this is one of the most striking 
stances of big oaks from little acorns 
in the field of invention, itis by no means 
tunique. An investigation I have just com- 
pleted of the records of the Patent 
Office has shown me that an impressive 
number of successful inventions, some of 


un 


them used daily by every reader of 
Porctar Sctece MoxTitLy, grew out 
fof minute, sometimes almost  imper- 
ceptible, changes in older dev 

"The new feature may have consisted 
in a hole, a slot, a notch, oF even. a 
scratch; the substitution of one mate- 
ial for another; a. slight alteration. in 
design; oF the merging of two familiar 

mnees into a new machine. In 
Some cases, the changes were not struc- 
tural, but mechanical; that is, no altera~ 
tigns! were made in the old machines at 
all, but they Were made to run in new 
ways, ‘ 

Tnventions perfected in this manner, 1 
found, range from some of the world's 
greatest technical. achievernents down to 
Several of the little knickknacks you 
handle every day. Tn each case, « stall 


and apparently obvious change, some- 
times 0 simple as to seem almost ridic- 
‘ulous, spelled the difference between suc 


‘cess and failure and, oftener than not, 
Drought a fortune to’its inventor. 


UTSTANDING among all inventions 
that were consummated in this way is 
the telephone, It is generally believed that 
Alexander Graham Bell invented it, but 
that is not the fact. He perfected it 
Philip Reis, a German scientist, invented 
‘a telephone transmitter in. 1863, thirteen 
years before Bell patented his instrument 
eis's crude apparatus could transmit a 
musical tone, but could not transmit 
speech, It was Bell who made the tele- 
Phone talk 
This he did by a slight adjustment 
Reis’s telephone ‘was a circuit-breaking 
instrument; that is to say, it had two 
electrodes, or contact points, that opened 
and closed. the circuit in the manner of 
the simplest kind of electrical switch. As 
4 result, the sound into which the elec- 
trical impulses were translated, when 
heard at the receiving end, was either full 
strength or cut off entirely, just as lights 
fre put on or off by means of the switch 
in your wall but cannot be turned on half 
strength in that fashion, 


10 a current-varying operation. 
For Reis’s electrodes he substituted a 
metal rod attached to the diaphragm and 
vibrating with it, and a. fluid which was 
a good conductor of electricity and in 
‘which the rod moved up and down as 
it vibrated. 

This seemingly small change produced 
marvelous results, It made the circuit 
continuous, thus making possible modu- 


Scratches Worth a Gold Mine! 


JJJOULD it occur to you that a man 
could make a great invention by 
boring a hole in a section of pipe or pitt- 
(ing scratches on a bit of metal? This 
remarkable article, written by an expert 
of the United States Patent Office, tells 
how great fortunes were founded and 
great industries saved by trifling, and at 
times invisible, changes in machines 
made by men of vision and skill, 


—The Editor 


lation of the current, which was increased 
or decreased according to the depth to 
which the vibrating rod was plunged into 
the fluid conductor. This enabled the 
telephone to transmit spoken words. 

Later, the telephone was modified. The 
present instrument again has the elec~ 
trodes, between which is placed a small 
container filled loosely with granules of 
carbon. Alternately compressed and 
released by a plunger, the carbon per- 
forms the sime service as the tod and 
liquid arrangement because of its vary 
ing electrical resistance, But it is on 
Bell's original changes that the success 
of the telephone, and the tremendous 
wealth it has created, really rest. 

‘The electric light, too, is a product of 
inventive evolution. The incandescent 
lamp is commonly credited to Edison, but 
little except the basic principle of the 
original invention—the carbon filament 
slowing in a vacuum—is left in the pres- 
ent bulbs. As a matter of fact, this 
principle was known to others before 
Edison produced a successful electri 
light through his discovery that carbon 
ized bamboo made a practical filament. 

‘Two small but vitally important changes 
are responsible fr the eficeney and suc- 
cess of today’s electric light. First. in 
1912, came the Austrian chemists Alex- 
ander Just and Franz 
stituted tungsten f 
ment. This almost doubled the lamp's 
life and efficiency. Then. in 1916, Dr. 
Irving Langmuir, a scientist of the ‘Gen- 
eral Electric Company. did away with 
Edison's vacuum by filling the bulb with 
nitrogen gas. This, among other things, 


again cut current consumption practically 
in two. 

Fortunes are not made exclusively 
through such great inventions as the tele- 
phone and the electric Solving the 

implest little problem may make a man 
ich, provided the solution meets a uni- 
versal need, 


ler the lowly gar- 
ter. Nowadays, a rubber or rubber-cov~ 
ered button isa feature of almost. all 
hhose supporters. Millions upon millions 
of people everywhere have rewarded Rob- 
ert Gorton, of Plainfield, N. J., with good, 
hard cash for thinking of substituting this 
rubber button for the wood or cloth-coy- 
ered button previously used in garters. 
The old wooden buttons would let the 
sock or stocking slip, and tended to tear 
it besides, The rubber button takes a 
firm grip, does not cause the stocking to 
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slip or tear, and, because of its resiliency, 
will hold hose of different thickness. 

‘An even smaller change, somewhat sim~ 
ilar in result, is said to have made a for- 
tune for the’ man who conceived it. He 
is Clarence C. Collette, of Amsterdam, 
New ‘York, the holder’ of a profitable 
patent on ain improved paper clip. 
difference between the new clip and the 
‘old one is simply that the Collette clip 
ie peeved Wik thy eka, scrtcins 
the metal, that give it a rough surface 
‘and prevent papers from slipping out of 
the fastener, 

‘Another article with which everybody 
is familiar and which owes its existence 
rly obvious change in an older 

This 


fied. tricycle, 
its inventor, did was to make it so tow 
to the ground and its seat so long and 
so broad that even very small children 


‘What Clarence W, White, 


could ride it in comfort and safety. The 
curious part of this invention is that its 
areat success is due to the very fact that 
not an improvement on an older de- 
but a more primitive adaptation since 
itis mot propelled by pedals but By the 
Hider kicking himself along the ground, 
‘and is made of wood instead of metal. 


‘HE toy's origin, by the 
its primitive character. W 
facturer of stereoscopes in V 
the time, made his first kidd 
small adopted son simply to prevent the 
child from riding on and breaking toy 
fire engines and other little wagons that 
had been given to him as Christmas pres 
ents, Other children liked the toy so 
much that White applied for a patent 
in 1915. In the first nine years, more 
than 3,250,000 cars were sold. 
itttors were not slow 


explains 
manu- 


trying to 


‘When sued for infringement by White, 
fone of these manufacturers made the 
defense that the kiddy-kar was not an 
invention at all, but an obvious revamp: 
ing of an old mechanism and, therefore, 


‘The United States Patent Ofice hax granted s large number of patents to inventors whose 
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by Emile Berliners seen at right, 


public proper 2 wagon 
The court “upheld White's 
ent ina noteworthy deci 

sion, Children, said the judge 

in effect, have no 

ind two hu years ago 


would have liked “to push 
astride a little tricycle as much 
as they do today. The means have always 
been at hand, but White's insight and 


‘The kiddy-kar, 
the court held, is an invention just because 


him to use these means. 


it is so simple that it had not occurred 
to anyone before. Invention must not 
he gaged by the necessary physical 


changes, the judge declared, 30 long as 
some are made, but by the directing intel- 
Tigence which ‘alone can conceive them. 

This decision clearly reflects the atti- 
tude of the Patent Office and the courts 
toward inventions growing out of changes. 

ime and again, in infringement proceed- 
ings and other patent fights, the courts 
have ruled that the question is not 
whether the change is big or small, the 
achievement difficult or easy, but whether 
it has given the world something of real 


‘nade on the tigisal machine, were so titing ae times az to be practically invisible 


alue that it did not 
have before 
Not long. ago, the 
Court of Appeals of the District of 
Columbia upheld the patent of a man 
whose sole invention consisted in boring 
a hole in a nut! The mechanism in 
‘question involved a heavy drill arm to 
Which a nut was attached, ‘The arm was 
moved up and down by a large screw 
taking hold on the nut so that the screw’s 
rotation caused nut and drill arm to 
travel along the screw, 
The purpose of the hole was to permit 
inspection of the wear on the threads of 
nut, which was carrying a heavy load, 
Withoui, the hole, the device had to be 
dismantled for inspection. If this was 
neglected, the threads might wear down 
40.2 pont where the big drill arm would 
All this the court took into considera- 
tion, “This inventor,” said the decision, 
as done more than merely drill 
a hole in a nut. He conceived 
the idea of drilling such a hole as 
to petmit inspection of the nut; 
and this, in our view, involved 
‘more than mechanical skill” 
Practically the same view was 
taken by another court in decid- 
ing the fight of two piano com- 
panies over the litle pointer, or 
controller, that enables any lay 
man to reproduce a master 
pianist’s interpretation of a piece 
fof music on_a player piano, When 
the pointer is made to follow cer- 
tala Tnes'on ‘the record, of mune 
roll, the mechanical piano play's 
the ‘composition in the manner of 
Paderewski, or any other great 
artist who happened to make the 
record 
This remarkable device 


invention of Francis 
‘Young, an American Ih 
London, | ‘The suing company 


attacked his patent on the ground 
that the pointer was not Young's 
invention. Right, the court agreed 
standing alone, the little control 
ler did (Continued on page 122) 
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evolutions of his dell, the 
‘weight on the hook, and pees: 


Sore of the cirewacing oud 


Awe: wildcat well 
upon a hill overlooking 


the Pacific Ocean recently became the 
object of world-wide attention when its 


crew of brawny “roughnecks” pulled up 
the bit from the bottom of the hole and 
an casing to a depth of 10.050 feet. A 
milestone had been reached, a record 
broken. 

Penetrating the earth to a depth of 
almost two miles, this tiny hole, taper- 
ing to a diameter of only five inches at 
the bottom, became the deepest well in 
the world, surpassing the previous record 
by 390 feet. 

‘At the same time it opened up alluring 
possibilities of vast new treasures of oil 
hhidden in the deepest folds of the earth's 
rust, which may now be tapped. by 
super-wells at hitherto undreamed-of 
depths. 

‘This record well is the product of an 
industry whose methods, evolved through 
scientific development into a marvelous 
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technique, would amaze the oil man of 
fifteen years ago. 

Massive steel derricks, almost 200 feet 
high, now straddle the drilling platform, 
shouldering strings of drill pipe and cas- 
ing weighing more than 100 tons. 

‘Diesel engines and electric motors whirl 
rotary, drs with incredible ease an 
smoothness 

Rapidly rotating bits, faced with steel 
of diamond hardness, eat into solid rock 


POWERFUL pumps, exerting tremend- 
‘ous pressures, force heavy liquid mud 
through four miles of pipe, circulating a 
fluid that brings cuttings to the top, at 
the same time softening and sealing the 
walls of the hole 

‘Ring-shaped bits mill their way through 
the tock, cutting circular specimens of 
the strata penetrated. Steel fingers clutch 
the core samples, protect them from 

jury, bring them to the top intact for 
examination, 

Circular rubber washers, lubricated. by 
water, spin around the revolving drill 
pipe. keeping the hole arrow-straight 

“Tons of ice. forced under pressure into 
the hole, chill hot formations so that 
cement can be poured. 

‘Huge electric pumps, of enormous 
ing power, force oil from the depths, 
bringing flow when gas pressure fails. 

‘The world’s first. 10,000-foot _ well 
drilled near Seaclif, Calif, by the Chans- 
lor-Canfield-Midway Oil Company, rep- 
resents the latest step in a steady’ engi- 
neering progress before which successive 
records have fallen as the depth of com- 
mercial drilling has been extended. from 
2,000 feet sixteen years ago to 10,030 
in 1931 

In 1915, at Charleston, S. C., a 2,000- 


cepest Oil Well 


Opens New Fields TWO 


foot well was sunk, striking a water-bear- 
ing sand yielding more than half a mil- 
lion gallons of very soft water per day, 
but_no oil 

‘Within the next four years, all exist= 
ing records were shattered by four wells 
located in various parts of the world. The 
deepest, drilled in northern West Virginia, 
reached a depth of more than 7,000 feet 

Meanwhile, miners also had been bur- 
rowing more ‘deeply into the crust of the 
earth. In Michigan, the operators of the 
‘Tamarack mine sank their shaft No. 2 
to the $,200-foot level, and established 
what promised to be a permanent record 
The increasing heat at this extreme depth, 
however, threatened to set a definite limit 
below which men were unable to work. 

But oil men continued to thrust their 
tiny probes deeper and deeper in search 
‘of new fields of petroleum. In 1921, the 
Associated Oil Company's Butterworth 
No, 1, spouting oil from a depth of 4,682 
feet, brought the famous Santa Fe Springs 
field into the spotlight. 

Four years later, General Petroleum's 
Amestoy well at Rosecrans, Calif. brought 
a thin trickle of clean oil from 6,737 feet; 
in 1926, a new record was set by the 
Chanslor-Canfield-Midway well at Brea, 
Calif,, down 8,000 feet. 


ALT THAT time, a mounting tide of pros- 
perity brought millions of motor cars 
to American homes, creating a demand 
for vast quantities of gasoline. The search 
for new zones of production started a 
flurry of deep drilling that in California 
alone sent 149 wells down to the 8,000- 
foot level. Eight of these reached a depth 
‘of 9,000 feet. Amazingly rich production 
from old wells newly deepened lent impetus 
to the search. Geologists suddenly realized 
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‘lock ef pulleys, holding the tongs that grayp the casing, pia 


MILES DOWN 


that a 10,000-foot well was not a physical 
impossibility, and the race was on’ 
In the barren hills of central Califor- 
Standard’s Mascot No. 1 shot down 

st to the goal, but was halted at 
9,680 feet, after having swallowed twenty 
three bales of hay and a vast quantity of 
other material in a subterranean cavern 
that defied efforts of drillers to plug 
‘A wildcat well drilled in the same region 
by the Shell Company soon surpassed the 
Mascot by more than fifty feet, Then, one 
day in May, 1931, a crew of C. C. M. 0. 
Company's drillers hustled the bit down 
through streaky shale until the magic fig- 
10,000 feet, were chalked up on the 
nd a good thirty feet more to spare! 
‘The goal had been reached. Geologists, 
triumphant, readjusted their sights and 
new mark. Who now, they 

to reach the depth of 


15,000 feet? 

Between the present record and that 
new figure lies a whole mile of the hard. 
est drilling yet experienced by modern oil 
men, Can that goal be reached, or are 
the obstacles too great? 


HE, answer lies in the hands of the 

engineer, Derricks must be designed 
that can hold tremendous weights while 
casing or drill-pipe is being run into the 
hole. Fifteen thousand feet of the tough, 
wiry pipe that twists the bit weighs 200 
tons, and the casing is even heavier—a 
mighty load for a derrick to shoulder. 

Engines must be built that can lift 
these great weights, yet turn the drill over 
a wide range of speeds, with velvet 
smoothness and an amazing nicety of con- 
trol 

‘Pumps must be provided that can drive 
a stream of heavy mud down three miles 
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into the earth and bring it to 
the surface again, laden with 
hard, abrasive cuttings that wear 
valves and fittings like emery dust. 


CASING must be constructed of 
alloy-steel, heat-treated material 
so tough and strong that it can sup- 
ort its own dead weight of perhaps 
a half-million pounds when suspended 
and collars join- 

is pipe must bear 
yendous strain 
asunder, 
Cables of great tenacity must be 
drawn to support such loads. Cables 
fon present wells last barely a week. 
Fittings must be made that can 
withstand the pressure of gas pockets 
existing in these deep folds of the 
earth's crust—a force so great that 
blow-outs have sometimes formed 
hhuge craters deep enough to swallow 
derrick and all. Tons of rock exert 
unbelievable forces on these deep 
as pockets, for in a 10,000-foot 
well, the mere weight of a column 
of water standing in the hole runs 
up a hydrostatic pressure of 4.330 
pounds per square inch. The wear 
tremendous. One well 

near Oklahoma City produced the 
astonishing quantity of 700 barrels 
of sand in fifty-five minutes, while 
yielding 2.284 barrels of oil and 50,- 
(000,000 cubic feet of gas daily 
‘The extreme heat, as the depth of drill- 
increases, is a problem that geologists 
fear may prove a difficult one as the 
three-mile mark is approached. In the 
hard coal mining industry, measurements 
hhave indicated that heat’ increases one 
degree in about fifty-five feet of depth. 


This Article Tells How 
Man Has Defeated Nature 
and Drilled His Way to 
Hoards of Hidden Wealth 
By 
STERLING 
GLEASO 


One of the electric pumps 
Sriling. ‘The two weighs 


A well at Longmont, Calif., showed a 
temperature at only 6,500 fect of 210.3 
degrees—just below the boiling point; 
while at Lost Soldier, Wyo., temperatures 
in shallow wells led experis to estimate 
the terrific heat of 537 degrees at 10,000 
feet. (Continued on page 135) 
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‘ailing his Tonge—ie 
Je 


(erm of volume 


measured by this device, a closeup of which is seen in circle 


TY thousand fight fans, 
icking Ebbets Field, Brook: 
N.Y. ome weeks ao, 
hovled their hoarse approval as 
Mickey Walker, “toy bulldog’ of the 
prize ‘ring, worried Jack Sharkey, the 
eavyweight “Boston sailor.” 

Most of them were not betting on 
Mickey. ‘The plucky one-time middle 
weight champion of the world was the 
sentimental favorite, but fight-wise gam- 
bers were not risking their money. The 
toy bulldog was battling an Airedale, 
Mickey stood only five feet seven inches, 
and weighed but 172 pounds. Jack, con- 
tender for the heavyweight cfown, with 
his five feet eleven and. three-quarter 
inches and 196 pounds, had the advantage 
by twenty-four pounds and almost five 
inches. The betting odds were three to 
one in favor of the sailor. 


¢ht his bigger opponent fifteen 
stubborn rounds to a draw. But then, the 
sports sharps "are 
always surprised 
under such circum- 
stances, as when 
Jack Dempsey beat 
the towering Jess 
Willard and Harry 
Greb, Tis 


Scientists of the 
U.S, Public Health 
Service recently 
solved some of these 
mysteries of big and 
little men. By tests 
they found out how 
bodily strength is 
influenced by size, 
build, and weight. 


Way Good Little Men 
Beat Good Big Men 


By JAMES NEVIN MILLER 


About S00 men, between twenty and 
thirty-four years of age, ranging. from 
120 to 169 pounds in weight and from 
five feet three inches to five feet ten 
inches in. height, were subjected to the 
tests to determine their prowess in pull 
it, Pushing, and lifting, the strengt 
thelr grip, and their lung power, 

In the first, group, the shortest and 
most sturdily built men were generally 
stronger than the tall ones, For example, 
those measuring from five fect three 
inches to five feet four inches, weighing 
120 pounds, outclassed those ‘who were 
from one (0 five inches taller, 


“TRE same held tre ofthe second class, 
the fellows weighing from 130 to, 139 
pounds. In the third group, including those 
weighing from 140 to 149 pounds, the 
shortest men, five feet five inches to five 
feet. six inches, also were the most pow- 
eri Agia inthe ith of heave 
class, rom 160 to 169 
pounds, the stockiest fellows, from five 
feet seven inches to five feet eight inches, 
registered greater strength than those who 
topped them by from one to four inches 

"The fellows in the fourth group, tip- 
ping” the scales at-from 130 to! 139 
pounds, proved an exception to the rule. 
Here the tall men, from five feet nine 
inches to five feet ten inches, were strong- 
fer than those whose height ranged from 
five feet five inches to five feet eight 
inches. 

“The shortest men in the heaviest group 
had the greatest pulling power, As for 
pushing, the two heaviest classes were 
tied for honors. In these two classes, 150 
to 159 pounds and 160 to 169 pounds, the 
men five feet nine inches to five feet ten 
inches made the pushing record—121 
pounds. (Continued “on page 126) 
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2,000,000 SHOTS 


acres of ‘sinbumed grass tore 
through paper covered sheets of 
cloth, and lost themselves in the cool 
watefs of Lake Erie. 

‘They were the billets fired in one of 
the greatest shooting events ever staged, 
the 1931, National Matches, held at the 
biggest rile range in the country, Camp 
Perry, Ohio. 

Neatly 4,000 men, women, boys, and 
girls, the pick of the country’s marksmen, 
attended "this great shooting contest, 
sponsored by the United States Govern 
ment to promote skill with rifle and pistol. 

‘Here, at least, was one place where the 
red-blooded citizen with a love of fire- 
arms inherited from pioneer ancestors, to 
whom a knowledge of guns was an abso- 
lute necessity, could get all the shooting 
he or she wanted. 

During most of the year Camp Perry 
consists of little more than a group of 
white wooden buildings, a number of Ohio 


WO million winged messengers of 
death recently whizzed across 
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Uncle Sam Boosts Scientific Gun Play as 


By 
Roy 
ELTON 


‘National Guard tents, and a 
flagpole. When the middle 
of Auust rolls around, 
city of tents springs up 
‘most overnight. These tents, 
provided by the Army, are 
used by contestants as living quarters 
during the matches, 
Squaw Camp, one section of the tent 
Chien, and arsed Coupes. Te itl 
ren, and married couples. istol, 
File, and machine gun ranges extend for 
two’ miles along the lake shore, bullets 
being directed towards the water of Lake 
Erie. There are 100 pistol targets at vari- 
ous ranges, ninety-two rifle targets at 200 
yards, ninety-seven at 600 yards, fifty at 
$00 yards, and 110 at 1,000 yards. 
‘There is a small-bore’ range with 120 


Roger Hughes, 11, 
‘Youngstown, Ohio, 
Ione of the youre” 
sstmarkemen shoots 
ing ie the Junior 
School of the camp 


Marksmen Shoot It Out at Camp Perry 
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targets, an indoor range, a running-deer 
range ‘presided over by Colonel A. B. 
Critchfeld, “discoverer” of Camp Perry: 
special police pistol range having run- 
ning and disappearing men targets, and 
an international 300-meter range. It re- 
‘quires the services of 3,000 soldiers to 
run Camp Perry during the matches. They 
‘maintain the communication system, oper- 
‘te targets, handle trafic, and do hun- 
dreds of other necessary things. 

Civilians and the best shots from the 
Army, Navy, Marine Corps, National 
Guard, and ‘various police departments 

articipate in matches that are 
Jointly by the National Rite Assocation 
‘nd the United States Government. There 
are nearly 20,000 entries in all matches 
each year. Of course, most shooters enter 
several contests, 


HE, first week is devoted to. school 

activities, While boys and. girls are 
being taught ow to hold and shoot small 
bore rifles at one end of the firing line 
at the other end officers from New Or 
leans, Portland, Ore., Los Angeles, Wash- 
ington, and elsewhere are being’ taught 
how 10 use and protect themselves against 
as in. combating criminals, In between, 
there is almost everything to be found in 
the field of shooting, and a lot of activities 
that are not strictly matters of gun-han- 


t ot gece goog bn a 


enthusiasm of 

instruction groups and on 

pipe tog: yh day 
shorts, overalls, demonstrate that the male 
contestants are not the only ones capable 
of handling rears. It is ot unusual to 


see agi arly big enough to bold pan 


between a 
laled Ary scpeant Re 4 prominent 
Surgeon or attorney, and not infrequently 
beating them both 'to a marked degree, 
‘Culminating the young people's activi- 
ties are several 

matches. Two of the 
most hotly-contested 
are the Whistler Boy 
trophy matches, one 
jin the fifteen-eight- 
‘een-year class, and the 
‘other for entrants un- 


389 out of a 


Fort aes 
companion trophy 
with a 378 out of 8 
possible perfect score 
of 400. 

The police school, 
supervised largely by 


This eight-foot rite 


Below, a new Army 


erat 
ts setinn at Camp Perry 


jogan’s Alley.” 
's Alley was created at the re- 
tof police oficials who 


i 
i 
tH 


el 
inl 
aa 


standing because of the trophi 
One, the President's Match, draws each 
year the, largest number of contestants 
because it is the richest in rewards. Be- 
sides a service rifle presented by the 
Ordnance Department, and numerous 
cash prizes and medals. a letter from the 
of the United States to the win- 

ner is included in the list of awards. 
‘One of the oldest of all American tro- 


Os the Camp Perry pistol ram 


fees, and civiisns meet to demonstrate their All 


trom crooks 


phies, the Wimbledon Cup, is the prize 
awarded the rifleman who makes the best, 
‘cae ining cwety thea 1.900 yards 
= th ‘oy Oueen Visors 

for competition by American 
oon, has lost some of its interest 
since the dawn of prohibition, Inside the 
ote a kage nl oy silver a 2 
ol wi f 

srih'clampapee 4 marksman, we 
teal the contents one peg had quafied 
an even pint, 


Leech Cup, awarded in a match 
fired with a .30'caliber service rifle at 
S00, oe {Yoo yards, is much like 
the Wimbledon ance, except 
the it is minus the wine pegs, Tt was 
presented, in 1874 by Caplan Arthur 
jlennerhassett Leech, an Irish officer and 
fan ardent rifleman, 

In fact, Captain Leech, later Sir Arthur 
Leech, may be considered the real father 
of the American National Rifle matches, 
Hiis team of Irish shooters, using carefully 
‘made muzzle-loading rifles, had defeated 
every other team in Great Britain and 
Europe, and tured to America for new 
fields 10 conquer. 

‘As a result of a request made by Cap- 
tain Leech to the New York Times, an 
American-lrish match was arranged. ‘The 
‘American team employed breech-loading 
rifles, then something new in contest 
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shooting. The result was that 
the Irish team went home 
badly defeated. One member 
was so. disgusted with his 
costly muzzle-loader that he 
left. it in America and took 
back one of the new breech- 
loaders, That Irish rifle, in 
Perfect. condition, was. dis- 
played during the Camp Perry 
meet last summer. 

‘The final week of the Camp 
Perry period is devoted to the 
real National Matches, those held as a 
result of an act passed by Congress in 
1902, There are four main events, cover- 
ing group and individual firing with rifle 
‘nd pistol, ‘These draw the greatest num- 
ber of contestants of any in the entire 
meet, 

Guns are literally everywhere in Camp 
Perry during the matches. The Govern- 
iment issues 2,000 .30 caliber service rifles, 
twenty service rifles with a .22 caliber bore, 
sand 400 
entrants, 

7 But the service rifles, caliber 30, are 
vastly different, in some respects from 
those used by the typical doughboy, ma- 
rine, ot gob. They ate a special lot, made 
with the utmost care. Working parts are 
hand finished, and the barrel is carefully 
faged throughout every inch of the bore 
fore the rifle is accepted. 

Jn the 1981 match, special, National 
Match ammunition used in former years 
‘was not specified. Instead, contestant 
‘were issued cartridges having a 172-grain 

Doatetail bullet with a. jacket of 
alloy that does not foul the inside 

rifle barrel. The muzzle velocity of the 
bullet is 2,700 feet per second, 


TTPHESE special rifles and ammunition 
represent the last. word in high power 
rifle accuracy. Under ideal conditions they 
‘will shoot straight enough to hit a figure 
the size of a man virtually every time at 
4 distance of 1,000 yards. In spite of this 
superb accuracy, however, ong range fe 


rifle pointing accuracy. 
‘The winners of ali long range matches 


held on days when there is any wind blow- 
ing, and that means nearly every day at 
Camp Perry, are the fellows who can 
most accurately gage the effect of the 
‘wind on the bullet. This effect is so great 
at one thousand yards that a stiff cross 
wind may carry the bullet so far to one 
sside that it may hit the next target in the 
row, and the targets, at this range, are ten, 
feet wide. 

‘The beginner, no matter how accurately 
he can sight or how steadily he can hold, 
is lost in these long range matches until 
he has acquired the cunning of an Indian 
in reading the velocity and direction of 
the wind from the waving of the grass, the 

of smoke, and the appearance of 
the heat waves. 

‘The automatic pistols issued are like 
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those carried by service men. They employ 
AS caliber automatic pistol cartridges 
ing a full metal-jacketed bullet weighing 
230 grains, and leaving the muzzle at a 
speed of 810 feet per second. In the police 
Pistol matches, revolvers and pistols of 
(38 caliber or larger are used. 


verge aeetie_al te 951 mest 
to Camp ew Je - 
fuser, Ge LY Quigley et ‘Somme 
He is hat crack stl shot: i Fact, 


that he brought with him. But 


Samuel Weodtil, called by 
& 


he had beard that robbers sometimes at- 
tempt to steal valuable mail, and he 
determined to be ready for them. So he 
went to Camp Perry to attend the pistol 
school and learn how to defend Uncle 
Sam's mails, 

It is in the .22 caliber group that the 
greatest variety in firearms is found, In 
most cases the small-bore rifles, costing 
anywhere from $50 to $200, are more 
carefully made than the larger service 

fms. Specially made barrels, improved 
Socks, inrcate sighs, and ‘number of 
other features distinguish these rifles, and 
incidentally run the price up. About 300 
small-bore rifles were registered in the 

1 meet 

In the “any-sight” matches, rifles with 
telescopes mounted in place of the usual 
roca sights are eon, Telacpic sights 
fire coming into greater_use for almost 
every kind of shooting. ‘The objection of 
some that such a sight decreases the speed 
with which a rifle can be brought inte 
ection was-met-at, Camp Perry with 
Aemonstraton of telescope: shoting, Th 
Them uct ne secope-auppe ie and 
then raised his telescope-equipped rifle a 
Swnged™ them {Confined om page 130 


‘A Camp Perry instructor initiates group of glela into the mysteries of properly handling a rie 
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STEAM TURBINE TO RUN NEW AIRPLANE 


Bestixo the closed doors of a one-story 
brick building at Cleveland, Ohio, plans 
hhave just been completed for an amazing 
2,500-horsepower airplane to be driven by 
‘steam, At this writing its construction was 
about to begin, No fanciful project is this, 
{or itis sponsored by one of the country's 
leading makers of aircraft: Navy ofcials 
interested in the plane's military possibili- 
ties will take charge of the first tests when 
it is completed soon. This marks the first 
serious attempt to apply steam power to a 
plane since Samuel Plerpont Langley's il 
fated “aerodrome” dove into the Potomac 
River in 1903. When the unreliability of 
steam power plants doomed early airplanes 
to failure, inventors turned to internal com 
bbustion engines to drive their flying ma- 
chines. Modern lightweightalloys, unknown 
in Langley’s time, have made possible a 
radical new type of steam turbine not too 
heavy for a plane, according to engineers 
of the Great Lakes Aircraft Corporation, 
who are building the latest craft. They have 
high hopes that return to steam pow 
Jead to a revolution in airplane design, both 
for military aicplanes and huge commercial 
transport planes, Chief among the advan- 


tages of a 2,500-horsepower 
steam-driven plane would be 
the enormous load of passengers 
‘or freight that it could carry 
Absence of noise, vibration, and 
fire hazard are others. Steam 
heat from the turbines may be 
used to make the passenger 
cabin comfortable in winter. 
Far from a dreamer is the de- 
signer of the aerial locomotive 
—Capt. Holden C. Richardson, 
USN, retired. He has served 
as chief engineer of the Naval 
Alreraft Factory and as head of 
the Design Branch of the Naval 
Bureau of Aeronautics. He designed the 
vy's famous NC seaplanes that crossed 
the Atlantic in 1919, piloting one of them 
‘on the flight himself. As technical adviser 
to the Cleveland concern, he convinced its 
officials that a practical steam airplane 
could now be built. To Porvtax Sciexce 
Motity he has revealed some of the 
striking details of the craft now projected. 
Outwardly the steam airplane reveals little 
of its urusual construction. Its lines are 
patterned for the most part after present- 
day planes, But within the fuselage is a 
boiler where the steam is generated. The 
fuel will not be shovelfuls of coal, such as 
popular imagination might connect with a 
Steam power plant, but oll of a cheap and 
economical grade. ‘Steam from the boiler 
will run two high-speed turbines on the 
wings, one behind each propeller, and will 
then pass through condensers between the 
turbines and the fuselage. Since the re- 
covered water is used over again, only 
thirty-eight gallons are required. Oil and 
water are supplied to the boiler automati- 
cally; no “aerial fireman” is needed. The 
pilot controls the plane's speed simply by 
‘operating one throttle for each turbine. 


Wort 
which wil 


DISTANT MINE FIRED BY 
GERMAN “DEATH RAY” 


Favonrre among the projects of war- 
device inventors is a "death ray” that will 
kill enemies at a distance. Fortunately, per- 
haps, the few who have claimed any prog- 
ress toward such a ray have tested it harm- 
lessly by stopping automobile motors or 
setting off explosive charges at a safe dis- 
tance. Latest of these is Kurt Schimkus, a 
chemist of Berlin, Germany. With the 
paratus pictured ‘above he succeeded 
cently in exploding a mine two hund 
yards away at Lake Constance, Germany, 


HEART SHAPED CARDS 


Eastertoshuf- 
fle and deal, ac- 
cording to the 
maker, are these 
heart’ shaped 
playing cards 
Another advan- 
tage over the reg- 
ulation style is 
that a greater 
number of them 
may be held in 
the hand at once. 
‘Numbers appear 
fon the two lobes, 


FASTEST ELECTRIC CAR 
ON PHILADELPHIA ROAD 


Waar is declared to be the fastest elec- 
tric car in the world has been designed for 
a thirteen-and-one-half-mile suburban rae 
road between Philadelphia and Norristown, 
Pa Ibis expected to develop a top speed 
of between eighty and one hundred miles 
an hour. Ten of the streamlined aluminum 
‘ars will soon be placed in passenger serv- 
ice. The fshlike shape, which reduces wind 
resistance at more than mile-a-minute 
speeds, was given hundreds of wind tunnel 
tests in the University of Michigan's aero- 
nautical testing laboratory before the final 
design for actual service was chosen. Each 
car carries fifty-two passengers. 
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Mirror Hides Bank Teller to Thwart the Holdup Man 


‘Ay op ict illusion would put an end to 
bank holdups, in a remarkable teller's cage 
devised by a Long Beach, 

When a bandit, posing as a 
proaches the teller’s window he thinks that 
he sees the teller behind it, Actually, how- 
ever, he is looking in a slanting mirror, and 


PENCIL IS REAL GUN 


18 pocket pencil may be converted in 
into a deadly weapon. Its barrel 


shoots real bullets. A knob on the side 
serves as a trigger, and cartridges are in- 
serted by opening ‘the center part of the 
pencil, Designed by a German manufac- 
turer, itis $0 constructed that it cannot be 
fired accidentally 


horsemen. Coreect pasture 2nd 
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‘Weighted reins on pulley Blocks are uued inthis German crested achool far would-be 


fire, the worst damage that his bullet could 
do would be to shatter the mirror. Wide 
bars and a steel wall protect the teller from 
anyone who might know the trick. The in 
ventor, David G, Earl, has constructed a 
full sized working model of his teller’s cage 
to demonstrate its possib 


y at the 
ness through a 
threaten 


the teller is 
side. He transacts a 
sliding drawer. Shoul 
the image wit 
Hlesh, merely steps into'a gun turret beside 
the window and covers the intruder until 
police seize him, Even if the robber should 


RADIO CONTROLLED GATE GUARDS HOME 


A weatriy oil man has 
just installed a pair of radi 


Brea, Calif. A visitor an- 
‘ounces himself by mea 
4 telephone on the gatepost. 
An occupant of the house 
Presses a button, and the 
massive gate unlocks itself 
and swings open under the 
impulse of a hidden motor. 
‘ars used by members of 
the family are equipped with 
radio transmitters that will 
‘open the gate. Thus they may 
drive in without stopping, 
mierely touching a dashboard 
button to start the gate motor. 
kates are said to cost $10,000 & 


NIGHT PLANES NOW FLY 
ACROSS THE CONTINENT 


pair of 


‘Trr-scoroRED planes now fly at night to 
carry passengers and mail between New 
York and Chicago. The new service puts 
the entire transcontinental route between 
-w York and San Francisco on a twenty~ 


sible by 
flashing beacons along the way. 


HORSEMANSHIP TAUGHT 
WITHOUT USING HORSE 


Wovtn-ne horsemen and drivers learn 
the tricks of handling the reins upon wood- 
‘en dummies, at a unique school of horse- 
‘manship just opened at Ruhleben, G 
Tt provides classes both for equestrians 
who ride for sport and for teamsters and 
tradesmen who drive grocery and milk 
‘wagons. The pupils hold “reins” that con- 
sist of weighted ropes passing over pulley 
blocks, while a teacher criticizes them. In- 
struction is also given in correct posture 
while seated on a horse, Both men and 
‘women attend the school. 
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Machine Writes Music as Composer Plays It 


Gates E. Under- 


A vox to amateur and professional com: 
posers is a robot music writer invented by 
& young San Francisco mechanic. Merely 
play a tune through upon the piano and 
paper tape unrolls from this remarkable 
machine with both melody and harmony 
printed upon it in standard musical not 
tion. The tape is gummed on its reves 
side, and may be cut to any desired Jeng’ 
and pasted on paper of suitable size for use 
Hours of tedious copying with pen and ink 
fare thus eliminated. The automatic music 
writer is the first of its kind that may be 


LITTLE BOY JUMPS 40 
FEET WITH BALLOON 


Loxe popular in Europe, the thrilling 
balloon jumping’ has recently 

ers in this country, and prob: 
year-old 


in a harness below a diminutive balloon, 
with its buoyancy regulated until it is just 

¢ pound less than his own weight, he can 
ake leaps forty and fifty feet high. A 
tether is attached to his jumping balloon 
for safety. Older balloon jumpers, using 
tuntethered balloons, are able to leap pro 
digious distances across country, and jump, 
‘over houses and trees much as if they were 
‘wearing seven-league boots 


‘of the piano operates the printing ty 
the machine through electromagnets. As Switching a dial sets the machine to record 
each note is struck, a musical character is a tune in any desired key, since it trans: 
electrically registered on the moving tape, poses automatically. The inventor, Gates 


in the proper line of the musical staff. The E. Underwood, took three years to perfect. NEW MACHINE FOR HOME 


machine never makes a mistake, and can themusic writer building the original model 

keep up with the most rapid pianist. Auto- by hand in his own kitchen. He says that TURNS WHEAT TO BREAD 
matic devices faithfully record the rhythm — the machine noiseless and can be ope 
ff a passage and the length of each m 


Soon the housewife may ask her grocer 
by anyone with a few minutes instruction, for a bushel of wheat instead of a loaf of 

‘bread, since an. Italian 

inventor has perfected a 
TINY MINE MODEL PREDICTS DISASTER machine that tums grain 
directly into bread in the 
hhome, Tt is operated by 
sas, electricity, or water 
power. When a supply of 
Brain is poured In, the 
device grinds it to four, 
rejects any husks, mixes 
the flour with other in. 
sredientsfor bread, allows 
the dough to rise, and 
finally bakes it in an auto- 
matic oven. The machine 
‘would be made in various 
sizes for houschold or 
hotel use, According to 
the inventor, this direct 
method would eliminate 
‘wasteful steps in present 
day production, such as 
shippingthe grain toamill 
to be ground and thence 
to bakeries and retail 
stores, the cost of which 
Philip B. Bucky. of Columbia University, demonstrates his is borne by the ultimate 

Lich predic theyeceitiiyeta mice diester bread consumer. 


‘Trxy models of abandoned mines only 
1/3,000th actual size warn miners of the 
deadly peril of a cave-in when the models 
are whirled in a remarkable machine just 
rented by Prof. Philip B. Bucky, of 
Columbia University. Engineers hail his 
vice as a brilliant stroke of inventive genius, 

| since it permits tests never possible before 


Hitherto many lives have been lost in cave- 
ins when the supporting pillars of a used-up 
| mine have been withdrawn, for mathemat 


‘upon airplane frames, to guard against their 
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Air Propelled Motorboat Carries Eleven Passengers 


Aue-proretteo motorboats carrying up 
to eleven passengers have made their ap- 
pearance in England, where they are known 
as “hydrogliders.” Absence of the conven: 


USE X-RAY ON FLOWER 


X-RAYS of blooming flowers provide un- 
usual and artistic camera studies for a 
Des Moines, Towa, woman who has devel- 
‘oped the technique, Only a minute dosage 
of the rays is required to penetrate the 
fragile petals. The result is a picture of 
striking delicacy and beauty. One of her 
compositions, reproduced above, shows an 
Easter lly in bloom, 


NEW FIRE EXTINGUISHER 
COVERS WIDE AREA 


‘Neaenovs small nozzles in a building's 

extinguishing sprinkler system are not 
needed in a new design recently demon- 
strated before the fire officials of Phila- 
delphia. Tt consists of one large overhead 
sprinkler that is revolved by the force of 
the water and throws streams that will 
cover many hundred square feet. There 
fare various forms of nozzles that can be 
connected with the main system. These are 
capable of throwing the water in a revaly- 
ing spray or in a steady stream. Tt is de- 
signed for use in big office buildings and 
factories 
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tional propeller makes it possible for the 
boats to navigate extremely shallow waters. 
The four-bladed air propellers are driven 
by 140-horsepower rotary engines similar 


to those of airplanes and drive the craft at 
forty-five-mile-an-hour speed, ‘The air- 
cooled engine is installed in a stream 


‘mounting at the after end of the hull. 


COPIES LETTER WITHOUT CARBON PAPER 


Just placed upon the market, an ingeni- 
ous new device permits a typist to make 

ked copies of a letter without the use of 
bon paper. It consists of a metal frame 
with notched ends, holding a replaceable 
ribbon, Two sheets of paper are inserted 
in the typewriter and the frame is then 
dropped upon the platen with the ribbon 
between them, as shown in the photograph, 
‘The typewriter’s paper guide, lowered upon 
the notches, keepsthe duplicator from turn- 
ing. In this way duplicates are obtained 
without the muss and smudge of carbon 
sheets. Either black or two-color ribbons 
‘may be used in the duplicator, giving a copy 
always identical with the original. Replace- 
ment ribbons have metal tips for clean 
handling. An attachment enables more than, 
‘one copy to be made at one time. 


Hive a VV TRES Grew 


hibit at World’s Fair 
, to 


to to World Caciing padi 


Vill Tell, in In: 


EGG SHELL CARTOON IS NEW FAD 


ELECTRIC RAIN GUN 
SPRAYS FRUIT TREES 


No woxcer need trees in an orchard 
parch during a drought. A Berlin inventor 
recently turned out an electrical “rain 
gun” that is said to water trees as naturally 
Above, and effectively as a natural shower, It is 
‘ax Schmeing, poailint powered by a motor-driven pump, So con- 

structed is the nozzle that the water, 

ic dabs like wrinkles and eyeglasses, thrown a long way, falls upon the trees 
yourself? It's a new form of mounts the shell on a base—and there you in a gentle spray, with just sufficient force 
‘main ingredient of which is are, natural as life. Exgg-a-toons are now to wash the leaves as eal rain would do, 
tan egg. Graham Dale, New York City ar- being used as favors. Dale says that men and without striking hard enough to in 
tist, created the fad. He takes an egg, and women in all parts of the country have jure the fruit or sweep it from the 
blows out the insides, draws a face on the sent him their photos, requesting egg-a- branches. The apparatus is mounted of 


How would you like an ¢ 


shell, paints on flesh color, adds hair and toons of themselves, wheels for portability, 
TEN-MILE FLYER PLANS 
TWENTY-MILE ASCENT MAKE SEESAW FROM. .} _/ AIRPLANE WHEELS 


By abe ki based De Raa ee & 


Wutex these old type airplane wheels were dis- 
carded, British youngsters seized them and 
suaded father to clamp them together on an 
provised axle, A plank slid between the two wheels 
provided them with a homemade seesaw, 


USE GLASS IN MODEL OF BRAIN 


Srupvixe the brain structure without per- 
forming an autopsy is made easy for medical 
students by an electriclighted model in which 
intricate details of the brain can be seen. Two 
Vienna scientists, Dr. Edith Klemperer and Dr. 
Robert Exner, have just completed it after years 
of research. It is made entirely of glass, hundreds 
of tubes being manipulated into the form of the 
brain parts, stained in conformity with the colors 
used in medical books. By using wlass it was pos- 
sible to build a practically transparent model, 
Dr. Edith Klemperer and Dr. Robert Exner, Vienna, who made glass model of brain facilitating the study of the inside of the brain 
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DUMMIES REPLACE ACTORS IN 


Making 


SPONGE RUBBER USED TO 
KEEP ROAD SMOOTH 


Morr comfort for the motorist_may 
result from a new sponge rubber expansion 
joint for pavements, invented by an Ak- 
ron, Ohio, engineer. At present asphi 
or iar fillers are used in concrete pav 
ment joints to allow for expansion and 
contraction of the pavement caused by 
temperature changes. In hot weather, this 
filler may be forced out, causing bumps, 
resulting in cracked or broken pavement. 
‘Thompson's invention consists of a strip 
‘of sponge rubber placed in the joint and 
held in place by cement. When the con- 
crete contracts the rubber expands, and 
‘when the joint becomes smaller, the rub- 
ber is compressed without bulging up to 
form a ridge, The new joints have been 
successfully tested on a zoad near Akron, 
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GERMAN TALKING PICTURE 


fe with marionettes a4 actors. Note men ow 


ng rings 


Maw ne place o' in an un 
usual talking movie produced in Germany recently 
ial stage was built for the purpose, with an 
head gallery from which the puy re manip. 
ulated with strings. The figures 
hb size of human. being 


¢ later added to the film to 
version of a puppet. show. 


CAGE ON BICYCLE GUARDS CADDIE 


Haxo-paivex. golf balls, 
though they make frequent 
dents in the wooden tar- 
fet, have no terror for the 
‘boy's who pick them up on 
this driving range. They 
work within a "cage bi- 
eycle,” consisting of a light 
mesh-covered frame with 
three motorcycle wheels. 
‘The front wheel's steering 
bar extends inside the 
frame, so that it may be 
manipulated without ex- 
posing the body. The front 
Of the shield is open. Two 
or three boys usually work 
inside, picking up balls in 
ong-handled wire dippers 
‘The cage is shown in use 
in the photo at right. 


BUILD MODEL FOR FASTEST AUTO 


War a car patterned exactly after the 
‘model seen at the left, recently exhibited 
at Los Angeles, Harry Fengler plans an 
attempt to break the world’s speed record 
for automobiles. He has already begun 
construction on the 3,000-horsepower 
jusgernaut, which will” he named the 

America T, Tt will 
have two’ engines 


and a four-wheel 
drive, Success would 
regain from England 


the mark of 247 
miles an hour, set 
by Sic Malcolm 
Campbell last spring, 


ing the big elms in front of the country 
house in the New Jersey hills on the night 
David Winter was murdered. That fact, 
by a curious chain of circumstances, led 
to the single, astonishing, microscopic dis- 
covery that sent his slayer to the electric 
char. 

In the house at the time of the crime 
were a twenty-year-old nephew, the house- 
keeper, and a chauffeur who had been in 
the employ of the wealthy widower 
many years. All declared they had retire 


carly, Teaving the old man going over his 
accounts by the fire. They had heard no 
‘unusual sounds during the night, Yet, the 


next morning, the housekeeper found the 
body of her employer slumped in his 
cretonne-covered armchair, his skull 
crushed by a blow from a’ bloodstained 
hammer that had been dropped beside 
him, 

“Taking charge of the case, a scientific 
detective examined the hammer handle 
‘AL-a point where the first finger of a grip- 
ping right hand would come. he discovered 
A smear of dried blood. He studied it 
through a magnifying glass. ‘There were 
no fingerprints. The murderer had worn 
gloves, 

He demanded to sce all gloves in the 
hhouse. The chauffeur explained that his 
had been ruined the day before by acid 


M 


Microscope 


Solve Murder Mysteries with 


spilling from the auto battery. Leading 
the way to the garage, he pointed out a 
pile of rags where he ‘had thrown them, 
‘The detective rummaged in the pile, found 
the right glove, carried it to the light 
His eyes narrowed. The entire tip of the 
first finger was eaten away with acid! 
Apparently balked by this clever ruse 
he raced to his laboratory with tbe glove 
and the hammer. There with 
a powerful compound micro- 
‘scope, he set to work. In 
three’ minutes, he had dis- 
covered an” extraordinary 
thing, and in less than an 
hour, he held in his hands 
two dripping films, photor 
rographs which solved "the 


mystery of the murder and 
bbrought the killer to justice 
One film showed a magni 
fied picture of a tiny ellipt 
cal. spot where the wood 
agrain lay bare on the hammer handle. The 
Cutter on the lathe had missed this spot 
‘due toa depression in the stock from which 
the handle was tured. The other film 
showed a similar ellipse packed with wavy 
lines, the magnified picture of an impres~ 
sion ‘stamped into the palm of the glove 
when the slayer gripped his murderous 
weapon. The chance fact that it had 
rained and his gloves were damp made the 
impression, when seen under the micro- 
scope, abnormally clear. Placed on top of 
each other, the pictures matched like two 
prints from a single film. 


LATER. the uly ebayer confesed 
that his employer had discovered 
(heli catestog ewer seeral yrs aad 
Scone io tan tie ee 
policy ees be made resotion. Pane 
ning na ‘crime so there would be no bes 
Hebe cope op bekied is victim, saa 
the storm bowled outside, and bad Killed 


hhim with a single blow. By using acid 
to eat away the one stain on the finger 
‘of the glove, he thought be had destroyed 
all visible evidence of his guilt. He had. 
But invisible evidence, revealed by the 
magic of the microscope, tripped him up 
and brought a, quick conclusion to his 
perfect crime. 


HE details of this remarkable case 

were told me by a crack homicide 
sleuth at the Scientific Crime Detection 
Laboratory, in Chicago, In talking to 
detectives using science to trap criminals, 
in more than a dozen American cit 
heard of scores of similar drama-packed 
instances in which microscopes. solved 
baffling mysteries through clues too small 
to see. 

T was told of dangerous killers caught 
through telltale specks of dust and metal; 
‘of master forgers exposed by microscopic 
canyons in the dried ink of ancient writ 

ing; of clever cracks- 
men run to earth by 
scratches on metal 
‘one ten thousandth of 
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Detectives 
Aid of Clues too Small to See 


an inch wide; of desperate gunmen jailed 
through the mute testimony of a minute 
raveling of thread! 

When the Sherlock Holmes of today 
wipes the lens of his microscope, he is 
rubbing the Aladdin's Lamp of 'crimi- 
nology. In almost every realm of crime 
detection, it plays its part. It scrutinizes 
dust and hair and fibers, It reveals spur- 
ious gems and counterfeit coins. It makes 
the scientific study of handwriting, typing, 
and” printing possible. Fingerprinting 
depends upon it. And the amazing story 
Of forensic ballistics, the study of markings 
left on fired bullets, could never have been 
written without its’ ai 

‘To help the work of the microscope 
sleuth, new equipment is constantly being 
devised. For night investigations, a 
Detroit concern is marketing a combined 
flashlight and magnifying glass and a New 
York manufacturer has developed a glass 
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‘revealing tiny clues 


By 
EDWIN W. 
TEALE 


ringed with small electric bulbs. 
Powerful folding microscopes 
ae avallable, for fieldwork: 
comparison instruments, - wi 
double lenses showing two 
objects overlapping for special 
study, are made in many sizes; 
and compound instruments that 
give 1,200 magnifications have been 
‘designed in compact form for use in make 
shift laboratories, The tools of the tradk 
now range from pocket glasses, smaller 
than a quarter, to a colossal apparatus, 
tall as a man and weighing half a ton. 
‘This giant of the laboratory was devised 


by Luke S, May, famous 
in the Northwest as 
a scientific solver of 
mysterious crimes. Tt 


enlarges an object 5,000 
times. When you visit 
May's laboratory — in 
Seaitle, Wash., and peer 
through the ' polished 
lass of this immense 
‘Smagnascope,” you see a 
human. hair looking like 
a telephone pole, a speck 
‘of dust looming up like 
a massive boulder, and 
the finest stroke ‘of a 
steel pen stretching like 
a wide black ribbon on 
a white background, 
Tt was this “magna- 
scope” that figured prom. 
in a strange bit 
of scientific crime detec- 
tion a couple of years 
‘ago. On a lonely road 
nnear Tacoma, Wash., a 
nine-year-old ‘child was 
found brutally murdered. 
The slayer had hidden 
in a which he 
constructed of branches 
cut from trees with 


his pocketknife. Police 


rounded up suspects. 


One after the other, he 
clamped them in’ an 
elaborate mechanical arm 
which sliced the blades 
through branches at the 
exict angle at which one 
of the limbs used in the 
blind had been cut. The 
results, enlarged $,000 


left identical marks on the wood, 
, the giant lens of the labora- 
{ory revealed that the tiny tip of a fir 
needle, found on the clothes of the owner 
of the knife, exactly matched the remain- 
ing part of the needle found at the scene 
of the murder! “A quick conviction fol 

Even more spectacular was another feat 
of this famous microscope-using crimi- 
nologist—his brilliant work, a few years 
ago, in connection with the “Mystery of 
the Thirteen Matches.” 

‘A little after one o’elock in the morning, 
the wife of an Idaho mine official sat up 
in bed frozen with fear, She had been 
awakened by the stealthy creaking of a 
door. Tt was pitch dark, Her husband 
hhad been called away and she was alone 
in the house. She heard the intruder feel 
his way across an outer room and fumble 
in a cabinet where $600 had been hidden 
for deposit the following day. ‘Then at 
the top of her voice she screamed. 


"THE frightened burglar, ‘the money in 
‘one hand, blundered toward the win- 
dow, mistaking it for the door. Then he 
struck a match, got his bearings, and 
rushed into the night before neighbors 
could arrive. The woman had not seen 
his face. The county sheriff, unable to find 
a single cle, gave up the cae a incapable 
of solution. ‘Then Luke S, May was called 
in._ His first, question was: 

“Where did he strike the match?” 
‘There, by the window,” he was told, 
Everything had been left ax it had been 
on the night of the burglary. Beside the 
window, two chairs were tilted against the 
wall. And on the floor beside them was 
rnot only one match, but thirteen! 

On the evening before the robbery, the 
mine official and a frieid had sat smoking 
by the window for hours, tossing used 
matches on the floor. May carefully 
gathered up the thirteen little sticks in 
his hand. Luck was with him. ‘Twelve 
‘were grooved in the shafts. The thirteenth 
‘was round and crimped at the end 

“This is the one I want,” he 


minute stain of grease, a speck of coal 
dust, a glint of metal, a filing composed 
of iron and brass used in brazing, « particle 
of some strange fiber unlike any in May 
extensive collection, told their story. Ten 
clues he found on the single match. Cal 
ing at the engine rooms of the seven mines 
in the vicinity, the detective 
earned a cylinder head had 
blown out at one on the day 
before the robbery. 
“Where's the man who did 


WORKMAN was brought 

in and from under his 
finger nails May scraped bits 
of coal dust and specks of 
iron-brass filings. He then 
stripped off the man’s work 
clothes and revealed a second 
suit, of unusual make and 
texture, Inthe pockets he 
found matches, round ones 
crimped at the ends. Bits of 
fiber taken from the lining of 
the pockets proved identical 
with the mysterious thread 
particle discovered on the 
thirteenth match. Before they 
reached the sheriff's ofice, the 
captured thief confessed his guilt, Out of 
the 700 men in that Idaho mining town, 
May had picked the guilty one with a 
single match as his only clue! 

Because bits of dust and metal are so 
often vital to the solution of a bailing 
crime, special attention is being 
to their study in the scientific erime labor- 
atories of Europe and America The 
famous French microscopist, Dr. Severin 
Teard, has. just announced remarkable 
success in identifying the work a person 
isengugd in by studying the dustin his 
wate 

Granules of carbon, for instance, are 

found in the watches of garage 

ies and coal workers, particles of 

metal in those of machinists, and grains 

of clay in those of masons. in the time- 

ces of barbers are tiny fragments of 

air and in those of violinists specks of 
ros 

In Germany, scientific sleuths of Berlin 
have made similar studies, analyzing the 
occupational dusts found in clothing. For 

hs, one French detective analyzed the 

dust particles he discovered in the eye- 

‘of criminals, and another studied 

specimens found in the wax of the ears. 

laboratory equipment of the 

expert scientific detective is a collection 
ff dusts for comparison purposes. 


FOR justice often hangs on the testimony 
of these eloquent particles. In one 
microscope room where I spent hours 
watching these scientific crystal gazers at 
work, T saw layers of dust on a criminal’s 
shoe analyzed to trace his movements. 
Particles of clay, specks of oily dust, shreds 
of decayed leaves, tiny bits of gravel with 
a diatom adhering to them, chaff and 
hhayseed, gave a record that enabled the 
trained expert to reconstruct the path the 
wearer had taken. He was sure be had 
‘walked on an oiled road, crossed a clay 
field, entered a wood, passed up the bank 
of a stream, and stopped at a barn. Such 
information in a score of cases has proved 
instrumental in breaking down alibis and 


6 


at the scene of a 


placing 

Another dramatic phase of this battle 
against the criminal, in which gleaming 
lenses play a leading role, is the study of 
scratches and knife marks. 

Not long ago, a scientific detective in 
the West traced a threatening letter to 
the sender by means of microscopic knife 
‘marks left on a lead pencil shaving! The 
bit of wood accidentally found its way 
into the envelope in which the letter was 
‘mailed. Photomicrographs of the infin- 
itesimal grooves and ridges on the shaving 
corresponded in every detail with similar 
‘markings made by a jackknife taken from 
the pocket of a suspect. 


JS RECORDING the markings left by 
Tanger knives, hatches, and axes the 
cutting tools are sliced through a bi 
Sf betowas, hs. coms pectin of tia 


a suspect 


BUST SPECKS 


block recording a perfect picture of the 


ing ridges and grooves. 
cratches made by woodworking 
sre not the only ones to give the 
d sleuth illuminating clues, Those 
sl are important, too. One day, 
1 was discussing this phase of the 
work with Colonel. Calvi 
Goddard, head of Chicago's 
Scientite Crime Detection 
Laboratory, he said: “You 
can't make the same mark 
with a file twice.” And that 
is true. Under the all-seeing 
fexe of the. microscope, the 
‘minute variations in. speed, 
angle, and. pressure become 
evident. Also, each tool, ax 
well as cach knife, leaves its 
identifying mark.” “Take a 
recent case in California, 


PAIR of lever lock 
eakers, preying upon 
telephone pay stations had 
reaped a rich haul in towns 
along the coast. For six weeks 
they carried on their raids, 
‘opening the coin boxes with 

punches and screw 
rs and escaping before 
. the thefts were noticed, Fi- 
nally, police nabbed two young men in a 
Seaitle, Wash, hotel, Hidden ‘under the 
mattress in their room were punches and 
ther tools, That was the only evidence 
against them, however—insuflicient for a 

A. scientific detective was asked to 
examine the tools. Under his high: 
powered microscope, scratches on. the 
iast-robbed coin box and those produced 
by the confiscated tools jibed to the tiniest 
detail. In the space ofan eighth of an inch, 
his lens revealed 100 major identifying 
marks, some only one ten thousandth of 
an inch wide! On the strength of 
amazing, subvisible evidence, the two sus- 
pects stayed in jail, 

Another dramatic phase of the work 
ith microscopes was told to me by De 
Herman N. Bundesen, then Chicagi 
‘crime-fighting coroner. 'A few years aj 
police were on the trail of two of 
‘most dangerous men alive, the red-handed 
gunmen, Scalice and Anselmi, These 
swaggering desperados of the underworld 
had illed a dozen’men with theit"own 


RRESTED in a taxi 
‘Avenue, they grinning! 
ch. No guna were found on them. But 
hidden behind the seat of the taxi, officers 
discovered a pair of loaded automatics. 
Jailed on a temporary charge of carrying 
concealed weapons, the gangsters main- 
tained they had never seen the guns before, 
‘Their lawyer subpoenaed the records of 
the taxi company, proved eleven people 
had ridden in the same cab that day, 
declared any one of them might have 

secreted the weapons. 

“How do you think we pinned the guns 
on the gangsters?” Bundesen asked me. 

‘By fingerprints?” I suggested. 

fo. They were too blurred to be of 
use. But in the barrels of the automatics 
we discovered bits of fuzz, fragments of 
fiber from the linings of the pockets where 
they had been carried. We got the 


gangster’s (Continued on page 142) 
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He Docrors 


By KENNETH 
M. SWE: 


‘ORKING long hours in a build- 
ing near the water front of 
Brooklyn, N. Y., is a specialist 
who has no counterpart in the 

rest of the country. Bert O. Godfrey is 

Is of ships’ propeller 
At the rate of nearly forty a day, pro- 
pellers are brought 10 him in an ailing 
condition, and, M almost every case, taken 
away cured. Propellers with battered and 
twisted blades, propellers, with incorrect, 
or uneven pitch, racing-boat propellers 
that must be adjusted with micrometer 
accuracy to a certain prescription, yacht 

Dropellers that must be cured of every 

minute une\ is 

ficieney or 

their way continuously to Godfrey's shop. 

‘To the average layman, to who 
propellers look more or less alike, it is 

astonishing {0 learn that by bending a 

hhuge bronze blade an inch or two, or even 

a fraction of an inch, it is possible to 

increase a ship's speed three or four miles 

‘an hour, to eliminate vibration and engine 

smoking, and occasionally to eradicate a 

combination of troubles which, if allowed 

to grow, might eventually seriously dam- 
age both engine and ship. Yet, to Godfrey, 
such results are not only theoretically 
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Here Is the Story of One 
Man Who Has Stopped Vibration 
and Saved the Engines in More 
Than 20,000 Big and Little Vessels 


Swed and quiet depend pon pich ot propellers 


Bess 0, Godtrey with his ichom 


Ta locating the faults of pro- 
pellers, his chief aid is an instru- 
ment of his own invention, the 
pitchometer.” This consists of 
1 mechanical device capable of 
measuring with paper-thickness 
accuracy the angle of tilt of any 
portion of a propeller blade, and 
an elaborate chart showing in an 
instant the exact pitch corre- 
sponding to the particular angle 
Previous to the invention of 
the pitchometer, pitch was ger 
erally measured by means of what is 
known as the “old Navy system.” A single 
finger of the instrument was touched 10 
the surface of the propeller blade at a 
series of predetermined points, and_ the 
angle of the blade was calculated from 
the difference in the elevation of the finger 
at the various points, The job was indirect 
and laborious; and unless a tremendous 
number of points were touched, the cal- 
culated pitch could be far from the truth 
The “pitch” of a propeller is not as 
elusive in theory as it is in practice. Tt 


PROPELLERS 


a accurate adjustment i possible 


is simply the distance, in. line 
with the shaft, through which a point on 
the tip of one’of the blades would move, 
in one revolution, assuming, of course, the 
water in which the propeller tums to be 
a solid medium, Each propeller blade 
corresponds to a segment of a screw, which 
turns in a threaded nut, For each com- 
plete revolution of a blade, the propeller 
advances a distance depending upon the 
Angle that the blade is tilted. ‘The distance 
‘of advance equals the pitch. 


THEN a nautical man. speaks of a 
pitch of thirty inches, he means that 

the propeller’s blades are ‘set at such an 
angle that, were the water a solid medium, 
the propeller would advance thirty inches 
for every revolution, For sixty-inch pitch, 
the propeller would advance Ssty inches, 

Understanding how much a propeller 
blade acts as a segment of a screw turn- 
ing in a thread, it is not hard to imagi 
what happens when the pitch is not t 
form. Under such conditions, different 
parts of the blade try to push at different 

‘And. the propeller, instead of 
y utilizing its power in progressing 
through the water, expends a good part 
‘of the power useless! 
‘water. ‘Being unbs jon, its 
rotation Becomes one of the chief sources 
‘of ship vibration, 

In the last eight years Godfrey has 
examined and adjusted more than 20,000 
propellers. From. this experience he has 
ome to the contusion that scarce 
in twenty propellers in everyday service 
is true within the necessary limits of 

Even brand-new propellers are often 
considerably out of pitch. Not long ago 
Godfrey was sent a pair of propellers from 
2 practically new Government ferryboat, 
‘which had been (Continued on page 141} 


7 


Topay 
Getting a 


Schneider cop 


FAMOUS AVIATION EXPERT TELLS... 


BOX 
FLOAT 
Cennusear, 
THRE) WATER GESISTANCE ALONG 
Niwaue borrow 


STEP 
FLOAT 
eraninsion This suRrace 


| ___meouces waver resistance | 


V-BOTTOM 
FLOAT 


NE of the greatest sure Water piled up at the rear of the floats, 
prises T ever had came poured over the top of the left float, and 
tren’ I was going ‘only depressed it farther and farther unt the 
Five miles an hour ina wingcclipped litte plane capsized. As a re= 

200-mile-an-hour racing seaplane! full of this queer accident, the pontoon 

T was testing a 6O0-horsepower Gloster- design of the racer was aliered, Narrow 

Napier near Felixstowe, England, in devel- metal strips, tilted up at the tear of the 

oping the 1924 Schneider Cup plane, To floats, acted as lifting elevators ifthe pone 

Chol the twelve-cylinder engine, esperi- toons moved backward through the water 

ANIFE EDGE CUTS INTO WATER ‘mental a ae fitted c= HIS he f 

SAimenea Meee MOCK || upper wing, and I took the mosquitolD IS racer was the fastest seaplane 1 

J] SPRSco"GSh'to teat ther egcclveness. Lever Sows Probably the slowcat was 

With'the moor wide open, the “winged the lumbering, fifty-five-milean-hour 


conatebee nis! engine” streaked across the North Sea at Short biplane on which I made my first 
FLOAT, 200 miles an hour while I crouched over overwater hop, fifteen. years ago, Since 
the instrument board making mental notes then, I have made the first test flights on 

on v= 


fon the changes in oil temperature nearly twenty types of _air-and-water 


Anes cig mates Tame down fa a pltnes fromthe Ey fakliog sng se 
Bngoy APE on Ye tasting en the rentivcy smosth water usin! craft shown on page erick 
chee ithe mouth ofthe Stout Rive Thc ip of the October asse of Poetan Sesser 


stopped in a cloud of spray, heading into MoNTHLy, to the giant “Valkyrie” flying 


the wind. A motorboat put out from shore best, powered by tee 6S0-honcpower ew 
oat tote me of While 1 waited, Psat jot. ncsand tipping hewcilesst $0000 pounds 
con my pad the firuresof pressures and Another fact about pontoon-equlpped 


femperatures Thad noted in te ait Sod- racers, which early tests Fevealed, recently 
denly- as the motorboat came up, T felt beiped Lieut. G- H. Siainfonh' ides 
AeA ane SraeS myself leaning far to the left. My safety blue and aller’ Supermarine “monoplane 
Ssntceoan’ |] belt tightened witha jerk. I raised my toa new work's speed record of 418 miles 
epreland aw che eft ing duper or, ary seven ls mime 

Foust ScaLLOP TTT it the waters "The plane was roll over Few. people’ knew that his bulllitke 
POPS SCARE on its back. “a plane is equipped with pontoons set at 
FLOAT Flipping open the catch on my belt, I unequal distances from the center of the 
scrambled around the belly of the fuse- ship. When the big Roll Royce engine 

Aeicwee iage like a squirrel just as the ship tumed Kicks aver the propeller at the stat of a 
upon over, The besvy eine pulled down the take-off'run, the fat away’ from which 
MNOarReRS Set nose, tilting the tail skyward, I shinned up the blades are turning is driven down into 
sovour senior civesCceanesr sunning] the body ike a hoy climbing a telephone the water by the torque, or twisting force, 
ae ole and when the boat came to pick me of the motor, To oft this, was found 
The evolution of tne weplane foxr of Las clinging to the tall surfaces. try- set thal pontoon fart out, 


‘shown inthis diagram, ing to figure out what had happened. adding to its leverage. . 
“Tests Inter showed a singular thing had Several readers of this magazine have 
Curran occurred. The wind, blowing from the asked why seaplanes have broken all the 


—- front, had carried the plane back against speed records of land panes. It is not be- 


the rapid current flowing down the river, cause ait-and-water machines are naturally 
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faster, Probably a land craft could be 
built to beat the speediest seaplane. ‘The 
difficulty would be in finding a field big 
enough for the take-off and landing. The 
latest. Supermarine has a stalling speed 
‘of about 105 miles an hour, A ship com- 
ing down on wheels at such a rate would 
roll beyond the boundaries of any present- 
day airport, For a seaplane, the whole 
surface of a big body of water is one 
level landing field. 

For this reason, learning to fly over 
water is ideal for beginners. There are no 
trees, buildings, or other obstructions to 
cause a crash, and on calm days a student 
can take off and land anywhere. The onl 
danger lies in floating logs and timbers 
usually run back and forth over the place 

here I intend to take off, while 
warming up the engine, 10 be sure. the 
water is clear of such obstructions. From 
the air, they can be easily spotted and 
avoided in landing. 


F YOU are planning to take up water 
flying, the best thing you can do in 
reparation is to learn io sail a boat. 

Flours spent tacking back’ and forth on 

Inke, river, or bay will help make an 

expert pilot of you. It will give you 

knowledge of the effect of winds and cur- 
rents that will save time when you start, 
your flying court, ae the 

yy using the wings for sails, t 

of a dale fying boat can somes 

steer for a distant point of land. When 

‘one wing is dragged and the other lifted, 

the craft veers from the direct line in 

which the wind is blowing it, taking a tack 
toward the side of the lower wing. The 
most famous case of this kind occurred 
in 1919 when the 'C-3, in a transatlantic 
attempt, landed with 'a broken engine 
nearly a hundred miles from the Azores 


DECEMBER, 1931 


FLOATING 
PLANE TURNED 
TURTLE 


Islands, Commander Towers, in charge of 
the flying boat, began sailing for the 
islands, steering a diagonal course by 
means ‘of tilted wings. Three days later, 
they floated safely into the harbor of 
Ponta Delgada. 

‘When a. seaplane or flying boat—the 
former having pontoons, the latter a boat- 
like hull—is in the air, it operates exactly 
like a land plane. But on the water, it 
handles differently. For instance, in taking 
off in a land machine, the pilot pushes 
ahead the stick at the siart to lift the tail, 
On a water machine, he does exactly the 
reverse, pulling it back to raise the for- 
ward part of the pontoons or bull out of 
water to lift it up on its hydroplane step 
as quickly as possible. The step is an up- 
‘ward indentation, or notch, in the bottom 
Of the float that prevents the water from 
sticking to the bottom of the hull, thus 
reducing resistance and increasing speed 


ON. A, bs fing boat, it is sometimes 
hard to hold back’the controls far 
enough to keep the tail down, During 
tests on one six-ton winged ship. I had a 
mechanic put sixteen five-gallon cans of 
xasoline at the rear of the hull. They made 
the plane tailheavy and helped in getting 


off, As soon as I was in the air, I would 
shove ahead on the control wheel, holding 
the Jail up by main strength while the 
mechanic ran back and forth carrying the 
‘cans forward to balance up the ship. 


JN THE carly days, pilots of underpow- 

‘ered planes often had difficulty in get 
ing up on the step for a take-off run, 
ractically all the earlier flying boats I 
piloted had to be “rocked up on the step”” 
every time the water was calm. By alter- 
nately shoving ahead and pulling back on 
the controls, as we plowed along the water, 
T would get the ship rocking back and 
forth until it lifted itself up and hydro- 
planed on the surface. At other times, we 
‘would have a motorboat charge back ‘and 
forth across our path, creating swells and 
ripples that helped us start hydroplaning. 

‘The most thing attempt I ever made 
to lift a flying boat on its step took place 
off the Azores Islands in 1928, T was mak- 
ing final tests on the 1,000-horsepower 
Dornier machine in which I tried to cross 
the Atlantic from East to West. The day 
was perfectly calm, the sea giassy. For 
more than an hour I plowed back and 
forth, unable to get the heavy ship out 
of the water. (Continued on page 137) 
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Giant, dart, and fat woman 
Bech is the product of 
he endocrine glands, and 


mmay 


HE. origin of the earth 
and of life on this 
planet, the development of man, and 
the manner in which animals change 
so that new and distinct species arise 
been explained to Michel Mok, 
riter, by Dr. William K. Greg- 
of the American Museum of 
Natural History, Last month, Dr. 
Herbert Ruckes, of the Biological 
Faculty of the College of the City of 
New Vork, and secretary of the New 
York Academy of Sciences, disclosed 
the secrets of the sex mechanism that 
enable man to hand his character- 
istics on to his children. But not all 
of our characteristics, physical and 
emotional, are inherited. Many of 
them are’ the products of the mys- 
terious chemical regulators known 
as the glands of internal secretion. 
Dr. Ruckes, in this talk, explains the 
strange workings of these glands, 
which are responsible for muck of 
our appearance and behavior. 
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Genius or Idiot... 


How Tiny Hidden Glands in 


may have seen them in the lreus 


sf eee oe more of 
Wave had pevtecly formal pareats 


R. MOK: Dr. Ruckes, what 

\ makes the internal secretion 

IV] thane isportsn nate 
Sting? What are they Tor 

What do they toe 
Sloe yor baty macht i sxolh 
fain Dice, They have a profound 
Geet Se your popstal beakh, ut 
imal alae, fad your Boy ove 
‘omnis oad toh on see eee 
ae gy ay 
poner ait ihe api ot Your 
tan, Brack faction ae rsponile for 
feck rial utters on poweh on, youth 
Xi age and cay: 1 aly they that 
cao purse ibe oben oF tll tin 
sr nous igh or e-reced, beard or 
Seine” ity. proba ap atthe bot 
tooo ae conaion poco 

Bia, Mocs They 06 have a at to an 

es Rcazs: Indl, they do, Poche 
inoeinporand of ak’ tney cond the 
Sol tie mata 

Hin, Mox: But you told me last month 
(ant ber ona eee by toe pated 
Sttomotomes (PS AEs Now Step 38), 


© Invisible messengers of rage, 
hate, love; of size, strength, and 
sex enter the bloodstream all the 
time from strange organs that 
may hold the k 


youth and old age or even of death 


to the secret of 


{FEMALE 


JENERATIVE 


the fotereat secretion glands which govern life 


Dx. Ruexts: Quite true, Whether a 
new individual is ‘to be male or female 
depends on the chromosomes in the repro: 
ductive cells of the parents, But the 
glands of internal secretion; that is, one 
set of them, the sex glands, regulate the 
actual operations of the sex mechanism, 
They produce the egg cells and the sperm 
cells, the union of which is responsible 
for the new dual, Let me tell. you 
a little story. ‘Swiss town of Bile, 

in the year 
‘was a rooster that 


1474, The “defendant 
had laid an egg, 


Me. Mox ibartassing_ situation 
“De. Reckes: Worse than that; it 


proved fatal, The bird was tried with all 
due formality, found guilty of witchcraft, 
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Your 


wn Body 


sentenced, and burned in the public square 
Now, until the beginning of this century 
nobody could have told you exactly what 
caused that rooster to behave in such a 
ladylike manner. Up to that time, the 
workings of the glands of intemal secre- 
tion, also Known as the ductless or the 
endocrine glands, were practically a eosed 
book. The study. of this subject s 

young. branch of bioloical-sclence, but 
Several of the mysteries of the endocrine 
system have been solved, including the 
Cause of occasional egg-laying in male 
birds. Nowadays, scientists even can 
make them lay’ eggs by artificial means. 
Dr. Michael F., Guyer, professor of zoil- 
oy, in the University’ of Wisconsin, has 
made this experiment ‘with a. common 
rooster, and Dr. Oscar Riddle, of ‘the 
Camegie Institution, an eminent author- 
ity’ on internal secretion and reproduc- 
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Make 


tion, did it not long ago 
with a male pigeon. 

Ms. Mox: What ex 
actly is wrong with a roos- 
ter that lays an egg? And 
hhow can the bird be made 


other function of the duct- 
Jess glands. These gland: 
determine ‘the secondar} 
sex characteristics, 

Ms. Mox: What are 
they? 

De, Rucxes: Such 
things as bodily form and 
Proportions; for example, the broad 
shoulders and narrow waist of a man and 
the narrow shoulders and broad hips of 
a woman; the low male voice and the 
high female voice 


ME: MOK: Do the two sexes differ 
AVE ico in their mental characteristics? 

Dx. Rvexes: Very little, if at all 
However, the emotional lives of the two 
sexes may be and often are different. In 
other words, men and women think in 
pretty much the same way, but their feel- 
ings vary frequently. 

Mz. Mox: Speaking of proportions, 
you told me last month that the glands 
of internal secretion sometimes cause nor- 
‘mal parents {o have midget or giant chil- 
dren. How does that happen? 

Dx. Ruckes: A dwarf is an individual 
who did not grow enough and a giant 


You What You Are 


is one who grew too much as a result of 
the influence of certain hormones on their 
systems, 
Mk, Mok: What are hormones? 
JR. RUCKES: Hormones, or endo- 
‘crines, are the chemical’ fluids pro 


fore are also known as the ductless glands 
The chemicals they produce are absorbed 
directly by the bloodstream through the 
‘extremely thin walls of the smallest blood 
ls. In that way, the hormones are 
carried to all parts of the body and create 
Reneral effects, no matter in what. part 
fof the anatomy the glands that discharge 
them may be located, 
seal Max: What are some of the duct 
Dk. Ruckes: The principal ones are the 
thyroid, located in the throat; the pitui- 
tary, found at the base of the brain; the 
nals, attached to the surface of the 
Kidneys: the pancreas, embedded in the 
coils of the “small intestine, and the 
lands of the reproductive system, called 


PAIR" aox: Wal you please ala 

their functions? , ‘* 
‘Dr Recues: The thyroid is chiedy 

concerned ‘with. growth, "and itis th 


gland which, in certain’ abnormal cases, 
is responsible for one kind of dwarf, as 
you will see in a minute, Besides, ‘the 
thyroid governs the general body changes. 
‘Mx. Mox: What do you mean by body 
changes? 
Dr. Rucxes: I can explain that hest by 


4“ 


E et the 
‘Tyrone’ had aimafated 


‘an example: If you remove the thyroid 
sland from a tadpole, it will go on grow- 
ing, but it will never change into a frog. 
On’ the other hand, if you take another 
tadpole, permit it to keep its thyroid and, 
in addition, feed it thyroid extract or in- 
ject the extract into the creature, that 
tadpole will change within a few days 
into a full-ledged frog. which, however, 
will remain quite small for a while, These 
fare famous experiments that, are often 
made in the laboratory to demonstrate 


‘we also change our shapes and. propor- 
tions. A boy, for instance, is not a minia- 
ture man; the adult has an entirely dif- 
ferent figure, This change is regulated 
largely by the thyroid. 

‘Mx, Mox: What abnormalities does it 
produce? 


D® RUCKES: Excessive growth of the 
thyroid is responsible for the com- 
mon disease known as goiter. It occurs 
from two to three times as often in wom- 
‘en as it does in men, Thyroid deficiency 
produces a condition called cretinism. 
which is a form of dwarfishness. Often 
seh vee ae soe Pe ier 
tunable to have offspring, and then 
usually retain their childlike characteris- 
tics, In advanced eases of eretinism, an 
imbecile mind is believed to be a symp- 
tom of the disease. The performing mid- 
ets you have seen on the stage are cases 
of cfetinism. As a tule, they are per- 
fectly formed small human beings ‘but 
‘with childish faces and treble voices. Oc- 
Casionally, these dwarfs are not sterile 
‘You then get mature men and women 
in miniature who marry and have children. 
Tn some of these cases, cretinism is inherit- 
able and may produce a dwarf race. 

‘Mr. Mox: In other words, pygmies are 
people who pass their thyroid deficieney 
‘on to their offspring, and the midgets on 
the stage simply are people who haven't 
enough thyroid but are unable to hand 
dlown that characteristic? 
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More Amazing Facts in the Thrilling Story 
of Life — The World’s Greatest Mystery 


Da. Rvexes: Precisely. Our attitude 
toward our abnormal fellowmen has not 
changed much since the days when kings 
used monstrosities as court jesters. Freaks 
still seem to amuse us, The best known 
ase of cretinism of modern times was 
“General Tom Thumb,” who for years 
was exploited by P. 7.’ Barnum. Pethaps 
the most famous dwarf in history was 
Jeffrey Hudson, who was bor in 1619 in 
England of normal-sized parents. When 
tbe was eight years old and a foot and a 
half high, bis father presented him as a 
gift to the Duchess of Buckinghamshire. 
One day, when the Duchess was entertain- 
ing King Charles 1 at her castle, she had 
the midget served in a pie. The King was 
so delighted with him that he confiscated 
hhim and kept him at court for many years. 
In a spirit of fun, Charles knighted him. 
Jelirey remained’ eighteen inches high 
from the time he was eight until the age 
of thirty, but when he died in his sixty- 
third year, he was three feet nine inches 
tall. The ‘dwarf had a checkered and 
romantic career. He was kidnapped. by 
Dutch privateers, and sold into slavery 
by Barbary pirates, but finally escaped 
and returned to England to become cap- 
tain of cavalry in the royal army! At one 
time he killed a full-sized man, who had 
made fun of his stature, in a duel, and 
later was imprisoned on charges of hatch- 
ing an anti-elerical plot. 


R. MOK: Quite a life for a little 
fellow! Can a dwarf be changed into 
a ‘of normal stature? 


me, Rucks: Yes, in two ways; 
by injecting small 
amounts of thyroid ex- 
tract, or thyroxine, or 
by the feeding of iodine 
salts, which form the 
‘chemical. basis of thy- 
roxine. This has been 
tried successfully with 
dwarfs in the adoles- 
‘cent stage. A remark. 
able case of successful 
treatment by thyroxine 
occurred only the other 


tional Hospital in Chi- 
cago. Like most cre- 
tins in’ the advanced 
stages of the disease. 
the child had never ut- 
tered a word, and his 
condition was consid- 
tered hopeless until one 
of the physicians began 
treating him with thy- 
roxine "injections. 

first, there was no 
provement, But as the 
‘quantity of thyroxine 
‘was increased, the child began to speak. 
In this way, he revealed that he had been, 
absorbing knowledge all the time, though 
he was considered an imbecile. He simply 
hhad been unable to talk. While this is a 
single case. it may lead to the discov 
that victims of cretinism in its aggrava- 


‘Geers of which, however, are 


ed form, who have been regarded as 
imbeciles until now, merely are mutes. 
According to the latest reports, the boy's 
physical condition also” is ‘improving 
steadily and he is on the way toward 
becoming a normal child. 

‘Mx. Mok: You said that injections of 
small amounts of thyroxine are sufficient 
to change a dwarf into a normal person. 
Is thyroxine so powerful? 

De. Ruckes: It is, All the hormones 
are extremely powerful, and the glands 
pproduce their chemicals in very” sm 
amounts. A minute quantity of thyron 
ine will work a formidable change, One 
‘one-thousandth part of one gram speeds 
up the body changes at the rate of thre 
Percent, Since iodine salts are the ba 
of thyroxine, it is interesting to know 
that goiter is'common in places where the 
iodine content of soil and water is low; 
for instance, in the Great Lakes region. 
‘The disease can be prevented by eating 
food that contains iodine or by adding 
iodine salts to the diet 

Ms, Mok: But I thought you told me 
that goiter was a result of excessive growth 
of the thyroid land? If that is s0, 1 
should imagine that these people would 
have too much iodine instead of not 


quite natural for 
you to think that, but it is not the case, 
As Professor Guyer explains it, the gland 
enlarges through overwork in its efforts 
to supply the body with enough thyroxine 
despite the insufficient intake of iodine, 
Besides, the size of an endocrine gland 
has nothing to do with its potency; a 
large gland does not 
necessarily produce a 
‘stronger hormone or 
more of it. The re: 
largement is due di- 
rectly to an increase 
in the number of cells 
eeseneea cae 
necting tissue, a 
poe 
ret eee coat 
secretes the hormone. 
Se wg 
said that cretinism 
produces only one 
kind of dwarf, What 
jis the other? 
second type of dwarf 
is due to a lack of the 
seis pene te 
pater Pie land 
about the size of a 
rpg ey 
‘on a stalk on the floor 
ea ee 
base of the brain, 
lobes, each with a different function. The 
orgie arg grpee 
to influence the Blood pressure and other 
‘by the front lobe helps to regulate the 
growth of the body, but has very little 
So ee a 
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does nobody 


KNOW 
this. — 
MAN? 


IS picture should be in every school hi 
tory. His name should be as familiar 
as that of Columbus or Robert Fulton, 

for he performed one of history's epochal feats! 

Before the Wright brothers were born, long 


before the days of internal combustion engines, 
this American invented, built, and flew a success- 
Jul airship. Unknown today, he 
real Father of Aviation, 

He could make his ship go where he wanted 


, however, a 


it to go—as he demonstrated in 1866 by a point- 
to-point flight with three passengers. 

So good was his ship that for the first time in 
history people put cold cash into the future of 
air transportation by investing in his chartered 
‘Aerial Navigation Company” 
of freight and passengers. 

Why has his achievement escaped the histori 


for the carrying 


ans? Has the record been deliberately sup- 
pressed? On twenty-seven different dates the 
us 


tant inventions, for he was a famous inventor 


sd States issued patents to him for impor- 


consequence before the Civil 
War. He was probably the first to fly a navi 
able aircraft, 


1d documentary evidence dis- 
covered and assembled by Porvtar Sc 


Monruty and never before published will now 
secure for him his place as a great pioneer of 
flight. 

In the January issue of Popvtar Screxcr 
Moxtuty his astounding and dramatic story will 
be told for the first time, With the article will 
be published the curious and interesting pictures 
of his airship, a souvenir of the first fight, signed 


by his passengers, and the reproduction of news- 


paper reports of the day which state, with 
the excitement that such an event should arous 
“The Problem of the Centuries has been Solved 
the publication of these forgotten facts of 
history will create a sensation in all quarters. 


* Be sure that you are among the first ta read these exciting revelations in the 
January POPULAR SCIENCE MONTHLY, on sale December Ist at all news stands. 
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WILL IT FLY? Below is one of the strangest inventions 
shown at the Chicago Taternational. Expos 


ONE. At wpper left 


Soap fs placed and it 
can thon be held 
firmly’ without ski. 
ding” out of one's 
Than onto the ‘oor 


“4 


OES the world need a new folding chair or an 
improved water wheel to solve its ills? Whatever 
its wants, they were likely to be seen in some form 


atthe second’ International Patent Exposition, ‘held 
recently at Chicago. Twenty-five thousind men and 
Women inventors brought models of theit pet creation 
50,000 in al, to make the monster show unprecedented in 
this country, and pethaps inthe world. What our photog- 
rapher saw as he strolled among the exhibits is shown on 
these pages. Following the success of this and the first 
exposition (P. S./M., July '81, p. 68) in providing a 
fmecting place for inveators and buyers of patents, the 
next patent show is already being planned for New Vork, 
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SPIN GLASS SIGHT FOR 
SURVEYING TELESCOPE 


A.aternoo resembling that used in pull: 
ing taffy is employed by Government sci- 
ts in Washington, D. C., to make sur 
ng telescope sight wires of glass. 
tiny rod of glass is clamped at the top of 
the contrivance used in this operation, One 
end of the rod, to which a small weight is 
attached, comes just within the loops of 
fan electric coil of high-resistance metal 
‘When current is turned on, the coil be 
comes intensely hot, reducing the end of 
the glass rod to a partly fluid state, Then 
the weight attached to it drags it out to a 
thread almost too tiny to see. Spider webs 
and human hait once were used for these 
sight wires, but they became slick in wet 
‘weather. Platinum wires, then tried, were 
too brittle, and many broke while being 
installed, No trouble has been experienced 
with the glass thread, which is as deli 

cate as % strand from a spider's web, in 
series of experiments, 


SUN STOPPED FOR CAREFUL STUDY 


scientists can study it, has 

just been installed at the University of 
California. This apparatus, known as a 
coelostat, consists of three’ surface-plated 
imirrors that reflect the sun's image into a 
spectrograph forty feet away in an obser. 
vatory building. The sun is stopped by 
moving the primary mirror to compensate 
for the earth's motion so that the solar 
image remains stationary. ‘The reflector 


HUGE MACHINE BREAKS ANCHOR CHAIN 


How strong are the links ina shi 
anchor chain? In spite of the fact that 

ade of heavy alloy steel, spe- 
cially designed to withstand big loads, 
there must be some point of strain at 
which they will yield, In order to find 
this breaking point for each type of chain, 
the U.S, Bureau of Standards at Wash: 
ington is pulling them npart with n special 


"The tents are made 


6 


testing machine capable of exerting a pull 
ing power of 2,300,000 pounds. So far it 
hhas not been necessary to call upon the 
machine's limit of power to snap the links. 
Before this is reached, the chain parts, and 
a record is made of the exact amount of 
force necessary to break it. This is a guide 
to correct chain to use for each ship. 


keeps step with the sun by means of a 
tiny specially built electric motor operat- 
ing through a series of gears. A four-inch 
image of the sun is reflected down a thir 

foot wooden tube to the spectrograph. An 
uninterrupted reflection of 1 had 
by placing a piece of cardboard over the 
outer end of the spectrograph when sun 
spots become plainly visible to the naked 
eve, The coclostat allows a study of 1 
sun with bulky instruments not attached 


BIG STEEL MOUTH TAKES 
BITE OF SEA’S FLOOR 


A roweRrvt “mechanical mouth” has 
just been perfected to aid the U. 8. Coast 
and Geodetic Survey in its work on Geor- 
es Bank the New England coast 
This device will dive to the bottom, gulp 
up a sample of the sea's bed, and bring it 
to the surface for inspection and record. 
‘The contrivance is lowered to the ocean 
floor with its jaws wide open, Striking the 
bottom trips a catch and the jaws close 
with a vicious snap, imprisoning a speci- 
men of the bottom. The device is then 
hauled to the surface. 


POPULAR SCIENCE MONTHLY 


Rain Making Machine Clears Snow from Street with Hot Water 


Syoworrers that paralyze tr 
block sidewalk cros 


the onslaught 


before 
anew machine that melts 
them with artical rain, Just patente 
by Curtis D. Chase, of Philadelphia, Pa 
this revolutionary device may soon appeat 
on city streets. It is designed to displace 
the machines that attempt to remove snow 
with searing flame, In the new snow 
melter volumes of hot water at only 109 
to 180 degrees Fahrenheit penetrate the 
mass of snow and melt it. In_re 

toa hurry call, one of these machines will 
follow the snowplows through a street and 
attack the piles of snow that they leave 
An endless chain feeds the snow to the 
oil-fired melter, which trails behind a 
tractor. Here a series of nozal ‘ 
it with the hot water “rain, 
now, now turned to lukewarm. water, 
used to flush the street clear; or if th 
dang 


lear in the 'accompan rain, caf 
Femove a sixcinch sn a siree 
forty feet wide at the rate of a mile in four 
hours, Any standard loader can be used to 
feed the snow to the melting apparatus, 


AUTO PAINTS TRAFFIC GUIDE ON ROAD 


To SIMPLIFY the task of marking a white traffic line 
squarely in the middle of a highway, special type of auto- 
mobile has recently been patented by a North Carolina 
oficial, Guided by’a disk on the right front wheel, which 
hhugs the shoulder of the pavement, the car in a few hours 
lays. a stripe that a crew of several men would require a 
‘week to finish, The line is applied by a paint spray gun 
mounted between two revolving disks. When the paint in the 
tank runs low, a whistle blows, 


TREE GROWS, BUT NOT UP 


‘Most people imagine a tree as growing 
‘upward, right from the ground—yet. the 
‘unusual photograph reproduced here 
furnishes striking evidence to the contrary. 
When this twenty-inch-thick elm was only 
a sapling, two barbed wire fence strands 
were nailed to it. ‘Though many years have 
passed and one of the strands is now com- 
pletely embedded in the trunk of the tree, 
they have not been carried aloft but have 
remained practically at the same distance 
from the ground, indicating that the tree 
did not grow from the ground up. 


DECEMBER, 1931 


Disgram of aifciat 


Snow SPRAY NOT WATER 
forme ONSNOW NS: 


HOMEMADE BUZZ SAW BUILT FROM THE 
CHASSIS OF OLD AUTOMOBILE 


To save labor and time on the job, a 
Greenfield, Ind, carpenter and contrac 
First he cut down the 
‘oF $0 that it would not project above 
the sawing platform, w 
of four two-by-six boards, The saw itself, 
a buzz saw mandrel cut to fit, was attached 
to the frame with angle irons and was 
arranged to be driven from the car's drive 
shaft, The motion of the saw is controlled 
by a foot pedal. Gables and rafters can 
be cut out in a few seconds with the saw. 


"7 


Age-Old Calabash Navigates Modern Liner 


Wovrn “sacred calabashes,” used by 
South Sea Islanders centuries ago to navi 
gate their canoes, serve to guide a modern 
liner? ‘That question was settled ina 
unique experiment, the other day, when 
the first officer of the SS, City of Lor 
Angeles successfully used one of the water- 
filled gourds as a sex- 

tant on a voyage from 

Hawaii to Calif 

In conjunction 
the proper declination 
tables, the calabash 
checked with the best 
of up-to-date instru- 
ments, This novel tes 
lps to explain the 
amazing feats of the 
bronie-skinned natives 
ff the South Seas, who 
set forth without’ fear 
‘on 2,000-mile_ voyages 
long ‘before Columbus 
braved the Atlantic 
Such was their fame 
fas seamen that the 


with 
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‘Samoan archipelago bears to this day the 
alternate name of Navigators’ Islands.” 
‘The sacred calabashes that they used 
according to the Bishop Museum in Hono- 
Tulu, which possesses one of the little- 
known instruments, were probably 
invented thousands of years ago. They 
were called “sacred” because native priests 
kkept secret the methods they used to work 
‘out tables, years ahead, for the positions of 
the sun and the Pole Star. A priest and 
his calabash accompanied every seafaring 
expedition. Tn use, the calabash was filled 
with water up to a row of four holes 
equally spaced around the rim. This 
served as a leveling device, for if the 
instrument were not held horizontal wates 
‘would spill from the holes, Then the 
observer sighted at the pole star through 
the hole nearest his eye and over the oppo: 
site edge. With the aid of the star tables 
he could then reckon his position, Had 
Europe possessed this instrument instead 
of the crude “cross staff” of Columbus 
time, America might have been discovered 
centuries earlier. “Even after the first sex 
tant was invented, a British explorer, Capt 
James Cook, saw the pride of Europe's 
Inventive genius outdone. He left Fiji 
bidding a native chieftain farewell on the 
beach. Arriving at Hawaii, some months 
later, he found the same chieftain there 
ahead of him! ‘The Fijian had departed a 
week after Cook and arrived two days 
before him, navigating with the calabash 


CAR’S FOUR DOORS ALL OPEN TOGETHER 


‘Twrexe’s no diff 
culty in getting into 
this new car—or out 
of it—for the four 
doors open all at 
once. Cunningly 
hinged together 
concealed leves 
they proved a start 
ling innovation at a 
recent British motor 
show. Both conven- 
ence and safety are 
erved, for a child 
‘cannot open tbe rear 
door while the car 
is in motion without 
the driver's knowl- 
‘edge. Another fea 
ture is a removable 
roof panel, 


TORPEDO CARRIES MAIL 
200 MILES AN HOUR 


‘Torrevo mail carriers that would whiz 
across country at 200 miles an hour, on 
specially constructed cable runways,\are 
tunder consideration by German postal 
authorities. Letters now transported by 
air mail would be rushed even more 
Quickly, and at an increase of only a few 
cents over ordinary postage, between the 
farthermost frontiers of the country under 
the proposed system, Perfected by a Ber- 
Jin engineer, Richard Piauta, it alread; 
hhas been demonstrated experimentally 
The mail carrier is a streamlined pro- 
jectile, driven by air propellers at front 
and rear. Motors within the body of the 
cartier take their power from the electri= 
fied cables on which it runs. The German 
postal ministry is studying the project. 


COUNTING METAL MONEY 
MADE THIS MAN SICK 


Huwcary has one man who cannot 
handle coins. His odd case was recently 
reported to the Hungarian Dermatologic 
Society when he developed a form of 
eczema about his hands, shoulders, and 
neck that defied explanation. Doctors, 
asking his profession, found he was 
employed by a Budapest street car com- 
any to count silver, nickel, and copper 
coins. Tests with metal solutions proved 
that handling money was responsible for 
his ailment. He requested and obtained a 
change of work, and his trouble was cured 
in a month, Doctors diagnosed it as 
wypersensitiveness to metals," caused by 
inute quantities of metal. dissolving on 
e skin and being absorbed, 


CLEANS OIL TEST ROD 


A waxpy wiper 
for the rod that a 
motorist uses to 
test the amount of 
oil in the crank 
case bolts to the 
engine near the 
oil filler hole. By 
drawing the rod 
through the wiper 
pads, it is instantly 
cleaned so that it 
will give a clear 
indication of the 
depth of the oil 
when immersed in 
the reservoir. 


ted lee sceurate t 
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GIANT IN WOOD 
GUIDES FLYERS 


A sixty-root 
giant, carved from 
‘wood! and set up at 
the Municipal Air- 
port, served to 
mark’ a tum in a 
Los Angeles air 
race a_few weeks 
ago. Guy wires 
supported the un- 
usual pylon to 
keep the wind from 
blowing it over. In 
the photograph, a 
plane is seen round- 
ing the turn of the 
100-mile course 
‘The size of the 
on is emphasized 
ty the people and 
the automobile 
that can be seen 
standing beside it, This figure guides Ayers 


INCOMING RATS 


Iyspectors of the U, S. Public Health 
Service keep undesirable alien rats from 
our shores by gassing them in all incom- 
ing ships. Tn one method of killing pos- 
sible plague-bearing rodents, a contrivance 
resembling a welder’s torch is used, An 
air line and gas line terminate at its nos 
ale. This is thrust into a ship's ventilator, 
all other openings having been sealed up, 
‘and gas and air are turned on. Pressure of 
the air forces poison gas down into the 
vessel so it. permeates. all her interior 
compartments, When this means of fu- 
migation is employed it is not necessary 
thatthe ship be unosded. Another method, 
for the practice of which it is necessary 
that the ship's eargo be discharged, Is the 
scattoring of ‘waters, slightly larger than 
a fiftyscent piece, by men in masks, Poi- 


‘Above, Blowing poison gas into a sealed ship 
fo lll rates in cieley warnings ta keep 
Say! and, st right gutbering dead rodente 
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KEYBOARD CONTROLS BIG MILL 


Irs keyboard suggests that of a piano, 
but no music comes from the instrument 
shown in the photograph save to. those 
‘who find a rhapsody in the whine of 
motors and the clanking 

fof metal. Its theme song 

is the roar of modem in- 

dustry. By manipulating 

the electric Keys, the girl 

in the picture can control 

all the machinery of a 

giant steel Her fin- 

ers govern auxiliary mill 

drives, while the foot ped- 

als will in two seconds re- 

vverse a pair of 5,000-horse- 

power motors running at 

full speed. A single oper- 

‘ator at this new keyboard, 

developed by General 

Electric engineers, does 

the work of two or more 

men throwing switches, 


GASSED IN SHIPS 


son gas escapes from them as soon as the 
{in container is unsealed. With both these 
methods of gassing rats, it is necessary 
that the crew leave a ship, for the gas 
used is deadly to humans as well as rats 
The ship is entirely sealed and warning 
signs and sentries are posted at her gang- 
ways during fumigation. After the gas has 
teen given time to do its work, the ship 
is opened and inspectors go about collec 

dead rats. They are taken to a 
USS." Public Health ‘Service laboratory 
to be carefully examined as possible cat- 
riers of deadly plague germs 


CAMERA SHUTTER FIRES 
FLASHLIGHT BULB 


jorT snapshots are simplified by an 
attachment that simultaneously operates 
4 flashlight bulb and camera shutter, A 
holder carrying flashlamp and batteries 
screws into the camera's tripod socket, 
An electric connection is made to the 
shutter. When the photographer presses 
the shutter release, its Uripper arm fires 
the bulb while the shutter is open, 


NEW BRIDGE PENCIL 


A xew pencil, designed especially. for 
the bridge table, also serves as an indica- 
tor of the trump. It resembles the famil- 
jar fountain pen desk set. The sheath may 
be swung over any one of the four suits 
indicated on its base, oF pointed upright 
for “no trumps.” A Square tip keeps the 
pencil from rolling off the table. ‘The set 
Tolds fat to be put away. 


” 


New Scoreboard Lets Hundreds See Champions Play Contract Bridge 


More than 600 bridge teachers and 
their guests crowded the ballroom of a New 
York City hotel, the other night, to watch 
the first exhibition match of its kind of 
contract bridge. Every spectator was able 
to follow the game play by play, thanks 
to a newly devised scoreboard visible to 
the audience but not to the players, and 
resembling those used in football games, 
[AS four bridge experts began their game at 
a table on a stage, two men behind the 
cleverly designed steel scoreboard clicked 
Symbols into place that showed what cards 
tach of the ‘contestants beld, "The win- 
ner of the declaration, and his bid, next 
flashed up at the board's center. Then as 
an announcer called the name of each 
ard played, an assistant at the board 
moved the symbol of the card, Dials at 
the side of the board registered the nam 
ber of tricks taken by each side, Applause 
greeted especially brilliant plays. Enthu- 
Sastic spectators hailed the invention as 
marking the début of bridge as a public 
Sport and predicted: that future national 
bridge championships might be fought 
cut publicly in great arenas, with the new 
scoreboards registering the plays and per- 
imitting thousands of enthusiasts to watch 
Heading players in action. Also, secing 
which cards the experts play would prove 
instructive to beginners 


"Tne board, showing play in detail, 


ARIZONA FOREST EATEN 
BY THOUSANDS OF DEER 


Most hunters probably will not believe 
that at least one area in this country has 
too many deer. When the Kaibab plateau 
‘of northern Arizona became a Gover 
‘ment game preserve in 1906, the kills 
of deer was prohibited. But predatory a 
mals were hunted down, With their ene~ 
‘mies gone, deer multiplied until 40,000 
roamed the preserve in 1924, when the 
restriction against shooting ‘them was 
removed. But despite hunters and a dwin- 
dling food supply, 20,000 head still con- 
stitute a problem'so serious that a com- 
mittee of more than twenty scientists and 
members of the National Forest Service 
has just completed a survey. It estimates 
that’ from ten to fifty years will be 
required to repair damage done to the for- 
sts by hungry deer. Its startling recom- 
mendation is that the hunting of preda- 
tory animals that once held the deer in 
check be stopped 


TEXAS HOME BUILT OF PETRIFIED WOOD 


A mouse. of petrified 
wood is the unusual 
dwelling that Ross R. 


nu 
for himself, A collector of fossils in his 
spare time, he gathered the materials from 
seventeen ‘states and some foreign coun- 
tries. His most prized specimens of fos- 
sils are grouped in an exhibit within the 
house, where they have attracted not o 
laymen. but scientists from leading uni 
versities. Outside, a remarkable fence bor- 
ders the drive. One of its columns is made 
fof flat stones, with knobs, which Indians 
used to grind their corm into flour for 
bread. They can be seen in the photograph. 
Another column shows clearly the remains 
fof giant sea snails and other forms of 
‘marine life, 
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Ler us suppose that the inventor 
of this device died before complet- 
ing it—and you are required to fin- 
ish hs work You Know only that 
he was working upon a Tooton pics 
tre eamers and that tis the par 
of the mechtlgm hat must ede 
the fm one “irame” between ex 

pons ‘the camera shutter 
pretosea. 

Omextninaton, you find that the 
circular disk D, carrying the collar 
re is soldered to the disk C, having 
rounded proj eee 
tire part, compesing C, D, and B, 
is fastened bythe set'screw 1 
the shaft, and rotates with i 
Shaft 4 is ‘eared to the circular 
camera shutter, Eve ‘ime shaft A 
completes one revolution in the di- 
rection shown, bythe arrow on D, 
the etmera shuter also revolves 
ace 

‘The part F, carrying the collar 
Gta thgenod Sy Ue tek screw 
18 the shaft B, to. which the ley 
torockel Kis also attached bythe 
ft screw £. When the device is 
{he foallon’ shown fn the diagram, 
the sen lene fo covered BY ts 
solid part of the circular shutter. 
Hefore the exposure-opeing of the 
shutter is again brought in front of 
the lens, shaft By carrying the fm 
fprocket must be tnade toe 
Nee one arte turn 

AWbat changes would yi ake 
ihe mechani ar ats Ie onder 
tovaccomplsh this result: and {0 e- 
sure that the film sprocket K con- 
fines to sivence tke pecforaal 
film one quarter turn for each com- 
plete rotation of shaft oP Vou can 
modify the parts D, C, and F in any 
way you choose, But 'the potions 
of shafts A and B cannot be altered. 
See scale pattern in illustration. 

Watch this space nest month for 
comnts sotto} tts problem 
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SPARK DUST IDENTIFIES STEEL ALLOY 


pper circle, amoots ear 
Soo tel gels ta 

elrele, alloy steel gives ja 
ed pellets Below, get 
fuse Tor testing parpo 


Ax IwexPENsivE and rapid 
method of Keeping tab on the 
kind of steel that a particulaz 
industry or factory uses. with 
it resort to a lengthy chem- 
ical analysis, is the discover, 
‘of two Canton, Ohio, mesallur 
fists. Hitherto it ‘has been 
possible to hold a test sample 
Against a grinding whee! aod 
judge the type of alloy by 
noting the shape of 
the flowery sparks 
thrown off, but there 
are some alloys that 
cannot be identified 


without doubt by 
this test, One of the 
Canton experts sug- 
gested that the dust 
left from the sparks 
might aid in identi- 
fication, They ob- 


right, Carbon steel yielded smooth black like pellets. Othe 
lobules, while addition of chromium to forms. The new ti 


alloys give different 
supplements the spark 


the steel made the pellets grayish with a method, and, luckily, the very metals that 
frosted surface, Spark dust from vana- {ail to respond to the earlier test are the 
dium steel proved to be composed of shell- easiest to identify in the new Wa; 


SEE BASEBALL 
BY RADIO 


A masemant game 
viewed by tele- 
the other day’ 

at Tokyo, Japan. The 

apparatus, including a 

transmitting “camera’ 

that would operate in 
daylight, was rigged 
up by Dr. Vakamoto 
of Waseda University 
at the edge of 
‘baseball field, His stu- 
dents, gathered in the 
university laboratory, 
worked the receiver 
that brought them 
scenes of the game. 


SCALE WEIGHS THREE PENCIL MARKS 


Trnee pencil marks proved sufficient world, This instrument, in use at the 
to throw off balance what is said to be Lynn, Mass, meter laboratory of the Gene 
the most accurate heavy-duty scale in the eral Electric Company, can weigh objects 

as heavy” as fifty 
pounds, In the une 
Usual test offs deli 
acy, the scale Wa 
first” balanced ‘ex: 
acy wh a blak 
plece of paper and 
I lifty-pound weight 
‘on each of the pans, 
tnd then three pen: 
cil marks were made 
on one of the 
pieces of paper. The 
pointer swung. over 
Ih response sto an 
added. weight of 
about thirty-fivemil- 
lionths of an ounce, 
corresponding to the 
extra load ofthe 
pencil mark, 


st 


ew Triumphs in Age-Old Quest 


sitewide toa 
ty sae ie wu 
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oved the clock's hand te divide the 


2 
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TURY-old quest for a way to 
make watches keep good time in the 
face of heat, cold, and magnetic in- 
fluences has’ just’ attained. its end 
through the development of a remarkable 
new steel alloy. 

Dr. C. E, Guillaume, head of the Inter- 
national Bureau of Weighis and Measures, 
hhas produced the essential metal, which he 
calls “elinwar.” 

Use of the new alloy makes watches proof 
against the vagaries of the weather and mag- 
netic disturbances, and also. prevents rust 
and permits a more rigid and durable con- 

Elinvar is used only to. make the hair- 
spring, the tiny, hairlike coil you see in your 
‘watch’ contracting and expanding with the 
seesaw motion of the balance wheel 

"This little balance wheel serves the same 
purpose in your watch as the pendulum 
your clock. The pendulum is swinging back 
And forth ‘against the pull of gravity. In 
the watch, the place of gravity is taken by 
the tiny hairspring’s tension, against. whic 
‘the balance wheel swings back and forth 

Gravity, in given place and at. iven 
altitude, i constant. But, the elasticity of 
‘most metals is not. It is upon the con- 
stancy of the hairspring’s elasticity that the 
timekeeping quality of a watch depends 

The elasticity of any ordinary steel spring 
is affected by heat and cold, The spring is 
stronger in cold weather and weaker in hot 
weather, 

‘Now, the secret of, the new alloy is its 
immunity to heat and cold. AU any tem= 
perature ever encountered by a watch, the 
elasticity of a hairspring made of elinvar 
remains constant. 

Since the balance wheel in a watch is 
really a modified form of the pendulum, 
it obeys the same laws. In other words, 
when ihe balance wheel expands as a result 
of heat, it swings slower, like a lengthened 
Pendulum, “When it contracts as a result 
of ‘cold, it swings faster, like a shortened 
pendulum. 

Take, for example, a dollar watch or a 
cheap alarm clock. “They are fitted with 
an ordinary steel hairspring and a. solid 
metal balance wheel. When heated, the 
hairspring weakens and the balance wheel 
expands. When chilled. the hairspring is 
strengthened and the balance wheel con- 
tracts. ‘That is the reason such clocks and 
watches lose time in hot weather, and gain 
time in cold weather, sometimes as much 
as five to seven minutes a day. 

But the elasticity of the new alloy is not 
affected by temperature changes. On the 
‘other hand, it expands and contracts in 
size just as'does ordinary steel. Hence, an 
linvar hairspring automatically compen- 
sates for the expansion and contraction of 
the halance wheel, and keeps the watch run- 
ning at the same pace no matter how hot 
‘or cold the weather. 

Long before the development of elinvar, 
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‘This remarkable drawing of the works of a watch gives an idea of what 
goes on in your timepiece. The balance wheel, the escapement, the hai 


Spring, the maispring, and other parts are all clearly shown by our artist 


layer was made of bea 
layer was made o} Then the # 
“ i in two places. The u 
expansion of the two metals ¢ 
fim to bend and cl to 
As the temperature i 
tis arrangement partly compensated 
for the natural expansion of the balance 
wheel and for the weakening of the hair- 
spring’s elasticity. 

But the split balance wheel never was 
entirely satisfactory. ‘The basic impee- 
fection of the system lay in the fact 
that, no matter how accurately the brass 
and steel were put together, it_ was impos: 
sible to counterbalance the effect of nor- 
mal heat expansion and loss of elasticity 
in all temperatures. Besides, the split 
wheel was necessarily: delicate 

Because the new alloy compensates for 
the expansion of the balance wheel and 
does not lose any of its elasticity, there 
is no further need for Le Roy's spit bal- 
ance wheel in watches fitted with an 
linvar hairspring: and the strong, solid 
single-metal wheel, now found in cheap, 
“uncompensated” ‘timepieces, again can 
be used in fine watches. 
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nt within a magnetic eld 
red by 
iy demagnetiving fas in the pote 


Ti an ordinary high-grade watch 
taken near any piece of electrical mach 
tery surrounded by a strong magnetic field, 
it either ceases {0 keep accurate time of 
stops altogether. The reason is that the 
hairspring becomes magnetized and sticks 
to the balance wheel. 

‘An expert watchmaker usually can re- 
move nearly all the effects of magnetism 
from a waich by exposing it to a mag- 
netic field produced by an alternating cur- 
rent and then slowly withdrawing it from 
this field, thus gradually weakening and 
finally almost eliminating the magnetism. 


is fitted with an elinvar 


‘rspring. Such 
a watch, teo, will stop when exposed to 
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J it is removed from the 
eld, the magnetism induced 
i hairspring disappears 
and the watch resumes its tick 
ing as though nothing had hap 
eet 

nally, elinyar is nonrust- 


ing, and that dovs away with 
another source of trouble. Because of 
the threadlike size of the hairspring, a 
speck of rust no bigger than the point’ of 
‘pin materially reduces the strength of 
the tiny coil and impairs the accuracy 
of the watch. 

Nature supplied our earliest ancestors 
with crude timepieces. ‘The rising and 
setting of the sun marked the beginning, 
and the end of the day. ‘The fact that 
the sun never rises or sets at the same 
time for two days running, and that the 
other natural timepieces were prone to 
similar errors, was no great handicap to 
primitive man 

But civilization brought complications, 
One of the earliest timepieces was a 
Sevice, used by the ancient Greeks and 
Romans, to protect audiences from long- 
winded orators. To place a definite check 
fon the flow of (Continued on page 127, 
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MORRIS) PARTY 
AT WORR 
fakes the. mem 


At 
ie 
wi 


Botan Piute Cave 
‘Arizona, Below, ost 
ld ceremonial saabes 


A day some time during the 
fourth century after Christ an 

American Indian, living in what 

is now Arizona,’ placed several 
beautiful wool sashes in a storage bin of 
his hut, They were among his chief treas- 
ures, for they had been carefully woven 
for him to wear during the religious cere 
monials of his tribe, 

‘The ancestors of this tribe, now called 
Basket Makers No. 3, had’ established 
their village on the floor of one of the 
reat open caves that are occasionally 
found in the sandstone cliffs of Arizona 
and New Mexico. This cave was about $00 
feet long by sixty to eighty feet deep. 

‘When the advance scouts of the Basket 
Makers No. 3 came walking down a 
branch of the Ah-Tah-Ho-Nez canyon 
they saw at once that the cave was an 
‘deal home site. Its floor was comparative- 
ly level, its reat, curving, wind-scoured 
roof fave considerable protection from 
torrential rain, and the cave was far 
‘enough up the cliff to be defended against 
‘enemies, 

‘As Basket Makers No, 3 multiplied, 
the number of theit houses increased un 
til there were at least fifteen of the round, 
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abrics Woven 
1,600 YearsAgo 


Found Unstained in 


ARIZONA CAVE 


carth-roofed, pole-and-mud-thatched buts. 

‘Where Baiket Makers No. $ came from 
is still doubtful. but from the wonderfully 
preserved specimens of their handicraft 
Which were discovered a few weeks ago 
by a party of archeologists under the 
direction of Earl Morris, of the Camesie 
Institution of Washington, D. C., it is 
obvious that they brought! with them a 
highly developed skill in spinning, weav- 
ing, and’ woodworking 

‘When, on that far-off day 1,600 years 
ago, our Basket Maker brave put away 
his ceremonial finery in the storage bin oF 
“cist” of his house, he litte dreamed that 
hhe would never wear those beautiful wool 
sashes again. Why he did not do so, we 
Shall never know. 

‘AL any rate, the houses were destroyed 
by fre, and the earth on the roofs fell in, 
burying all of each family’s domestic 
is had occurred to a village built 
under the open sky, the rains of the 


succeeding 
away all evi 
in weaving which Morris’ party brought to 
light. But in the case of the huts that had 
bbeen built far back under the curving roof 
of the gigantic cave, the rain could hardly 
reach them, and in the dry air of Arizona 
the earth dust that fell in upon the house 
of our Basket Maker remained dry and 
powdery—a perfect preservative, 


nnturies would have rotted 


HEN at last, after sixteen centuries 

‘came the Morris party. One of Morris! 
assistants, carefully brushing the powdery 
dust out ‘of the storage bin of a ruined 
hut, lifted the bundle of sashes, shook out, 
the’ dust, and gave a cry of delight. 

‘Morris took the sashes to the new Lab- 
oratory of Anthropology established. in 
Santa Fe, N. M., through the aid of 
John D. Rockefeller, Jr. There the writer 
‘of this article saw the exhibits and photo- 
graphed them for the first time for 
Porvtak Sctexce Moxrsy. 
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tery was originally 
Tanke, “and the 


Strange Remains of Early 
Americans, Including Pipe, 
Flutes, Pottery, and Shawls, 
Dug Out of Fine Dust, Are 
Shown Here for First Time 


By GayLorp 
JouNnson 


‘Mortis found in the cave's debris frag- 
ments of two large bowls which seem to 
Drove that the first pottery was made by 
‘molding wet lay upon the inner surfaces 
Of large, shallow, finely: woven baskets, 

When’ the hut containing these partic 
ular bowls was bummed the clay they 
were made of was fired and hardened 
Morris thinks it possible that the firing 
of pottery may have been discovered in 
this way, after the burning of a dwelling 
antag raw ely” tens 

He also pointed out that the shape of 
the pottery jars made by the Basket Mak- 
fs was copied from the squash or pump- 
kkin which they cultivated. 

Among. the first objects uncovered by: 
the Morris party were two flutes, made 
of box elder. These caused the great cave 
to be named Broken Flute Cave. The 
elder shrub used for the material of the 
flutes has a small core of pith in the cen- 
ter, Tn some way as yet unknown, this 

ith canal was enlarged to form the large 
Bore of the mind instrument. The Bins 
of these primitive futes is amazing, con- 
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‘Thin Basket Mab 
rapped ns feat 


when buried was 
ft blaaket now gone 


sidering the crude nature of the 
tools that must have been used to 
fashion them, 

Among the most interesting 
eshibits shown the writer were 
two small objects looking exactly 
like modern cigar holders. These, Morris 
explained, were used as pipes, as was in- 
deed obvious from the small cake of ashes 
fill sticking in their bowls! 


GO WONDERFULLY new and fresh aid 
the sashes appear that I asked Morris 
how the great age of this remarkable textile 
‘work could be established beyond a doubt. 
He told me that the half-buroed logs frori 
the Basket Maker huts in which the 
sashes were found had been referred to 
the “Tree Ring Laboratory” at Tucson, 
‘Ariz. and that the exact age of the houses 
‘was being determined by the method of 
comparing the annual rings of growth of 
these logs with others of known age se- 
cured from other sites (P.S. M., Sept. 
“31, p. 16). 

When the tomb of Tutankhamen was 
‘opened a few years ago the amazing state 
‘of preservation of the articles found 
‘caused general wonder. In equally won- 
erful condition are the first. textiles 
brought to light by the preliminary exca- 
ations in the Broken Flute Cave by the 
Morris party. Doubtless they will soon 
be followed by many other extraordinary 
finds, for after the meeting and confer- 


‘ences held at the opening of the Santa 
Fe Laboratory of Anthropology, Morris 
returned to the site in northeastern Ari- 
‘zona to continue the work of excavation. 
‘The location is in a branch of the Ah- 
‘Tah-Ho-Nez canyon so remote that he 
and his Navajo Indian workmen had to 
build a road in order to drive the auto- 
mobiles and trucks to the camp, 
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wifi Me Planes 


stops within fifte 


touch the deck 
Quickly the secret 
flight deck releases On the U. 
holding the plane. Ahead, four sailors Yesned wath avulopping wags oe teat eeck ams abe its own power 
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Gives You at First-hand 
a Clear Picture of All 
the Thrills and Hazards 


in This New Air Service. 


PUTTING THEM AWAY: 0: 
{oo-foot hangar below deck. Here 4 


of the flight deck to catch those who 
otherwise might jump overboard should 
some plane go wild, I could see the speed 
with which every man did his job to facili- 
tate this “refresher landing” of a pilot 
who has done little carrier aying. 


FOW here he comes again. And again 

Seven times he landed, took off, cit- 
led close to the ship and flew in over the 
ramp. Each time the deck crew went 
through its action as quickly, but as non- 
chalantly, as fiying field attendants ashore 
‘would aid an airman. 

Tn the hands of the landing signal off- 
cer rests the great responsibility of tell- 
ing these pilots how and when to land 
‘At close range in some types of planes 
pilots can see little of the fight deck. 
Often he sees only the signal officer and 
his little flags. But the latter views the 
plane in its relation to the wood and steel 
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r | NHIS Vivid Account 
of Spectacular Events 


on Board the Big Saratoga 


Plane is on its wy dows 


pilot to slow 
in faster, pull 


sity for dise 
pline among carrier 


own lives, they must 
obey the signal officer's directions. 

He does not order approaching’ pilots 
to take any particular course. He merely 
informs them by various flag signals of 
the position and condi 
If his arms are horia 
in properly. If the left flag is horizontal 
and the right flag down, they're coming 
jn too fast, and the pilot must correct, 
his speed. 

‘Two orders are orders, however, When 


the signal officer wipes a flag across his 


throat; the pilot mst cut the kun; othe. 
wise, he may Sy into the planes ‘mas 

the forward deck or fly into the 

" the superstructure on the port 

ide amidship. This has happened on a 

few occasions. If the signal officer waves 

the pilot off, he must pull up and fly away 

‘or suffer the consequences. 
“We demand prompt obedience,” Duer- 
feldt shouted above the roar of the engine 


By 
ANDREW R, 
BOONE 


as the wings of a bomber, a lumbering 
erate that carries a ton of bombs, swept 
overhead after he had waved the pilot 
away. The bomber pilot had obeyed, but 
we ducked as the big ship flew away to 
begin another circle for a second try. 
MEANWHILE other planes of the 
AVE squadron landed in rapid succession, 
So closely did they’ fly that it seemed one 
mgt pile in on ts predecessor before 
he arresting gear and move 
lighter planes, especially the fight- 


‘ers, have enough power in their 450-horse- 
power engines to get away if they find 
themselves in trouble when landing, 
Consequently, the fighter pilots come in 
astern after Completing their circle with 
much shorter runs toward the deck, The 
heavier scouts and bombers, carrying 
larger bomb loads and from two to five 
people, take fairly long, level runs toward 
the deck in order to get steadied away. 
How unlike this is from Aying asho 
‘you circle a large field that remains 
stationary, glide into the wind, and alight 
fon a runway possibly a half-mile long. 
Here the pilots dash in toward a landing 
field, hardly longer than 100 yards, that 
ig moving away from them at’a speed of 
fifteen to thirty miles an hour, generally 
light within the first fifty feet of this 
area, and permit their plane to settle only 
when some one on dock gives the order! 
‘A tiny spot on the sea! Yet only one 
officer has been killed during the 10,681 
landings made to date on the Saratoga. 
How does it feel to seek out this sea- 
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THE MAKEREADY: Men 
Boltng wings of x plane's 


going flying field what 1 


Between landings, Duce 
feldt told of the thrill that 


practiced ‘one i 
each of three day 


to judge his land de se 
“spot landing, 


Ashore the pilot learns not only to “hi 
the spot,” but squaints himself 
with the fag pre when 

few days late ir aboard 


his carrier he’ is bring 
bl do 


Impressions? Most pilot 
f their first cartier landing 
Duerfeld 


same experience during thelr frst 
for four landings. Gradually they acquire 
familiarity with the ship and soon come 
to regard the cartier landings as only an- 
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WAITING FOR THE SIGNAL: I this room the pilots await thele 
large board showing bow many planes will fis givem area and 
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Mite-a-Minute on 2 Bobsled 
or 


\ 


i 


TV NGINEERS ate pi 
the mile-and-a-half bo 
N.Y, and in a 
obsled teams will pit th 
i 


BUILD THACK 


mile 
in the track. Only 
at a time, and th 
hes the bottom in the fewest number of sec 
‘winner, At present. the champion "Red De 
racers of Saranac Lake, N. Y., hold the world’s record 


d run in America and 
New York State 
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Gandhi Invents 
Cae 


USE GRAVITY PULL TO 
GAGE PLANE'S ALTITUDE 


Sctentists have known for years that 
the pull of the earth's gravity diminishes 
a8 an airman rises above it; thus, a 150- 
‘pound man who rose in a balloon to $2.~ 
000 feet, the present altitude record 
would lose about three quarters of a 
pound in weight. But it has remained for 
a twenty-six-year-old Viennese engineer, 
Hans von Braun, to put this principle to 
use in an entirely new type of altimeter, 
or height indicator, for alreraft. He has 
perfected an electric instrument which 
by mecnsuring gravity’s pull, is said to 
flve the exact eight of am airplane from 
the earth at all times. ‘Even’ blind fly- 
ing ina fog would be safe with this 
instrument, according. to the inventor, 
since it will tell the pilot if he is passing 
over a, mountain. Present-day altimeters 
use a barometer to indicate altitude, in 
terms of air pressure, which is. some- 
what variable and uncertain and at best 
cannot warn the pilot of mountains or 
other obstructions 


FAST VIBRATIONS GIVE 
SOUND THAT HIDES 


A “souso that hides,” recently dem- 
onstrated by General Electric engineers 
fills a room but seems to come from no- 
where in particular. It is emitted by a 
tuning fork vibrating 1,000 times a sec- 
‘ond and giving a pure’ musical note. It 
seems to come from all directions at 
fonce, because the sound sets up “stand- 
ing”'or apparently stationary waves by 
reflection from the walls, An ordina 
sound such as that of a buzzer is easily 
traced to its source by turning the head, 
because it does not create standing waves, 
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Spinning Wheel 
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mine whe it aos 

Steer tee diapers 
wie bac ata te 

Pine Wich wll Toro 
i ees a 

sch ri tee ven 

he Woot” Coe 
ike deals of us ae 

eos uate i a 
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ae 


Subsequently he was 

and proceeded to England 

bis country's cause there, 

way the shipboard hours, 
with his new machine, 
He 


THIS REAL GOLD BRICK 
IS WORTH $30,000 


Lecexpary has become the gold brick 
of days gone by, a gilded imitation of the 
precious metal, used to swindle the gulli- 
ble, But New York stock brokers blinked 
their eyes, the other day, at a genuine 
gold brick’ of solid metal.” Brought back 
from Alaska by Ben Smith, a trader, it 
is valued at $30,000. The unusual souve- 
hir was recently placed on exhibition at 
the New York Stock Exchange, protected 
by guards. It weighs 1,500 ounces troy, 
or more than a hundred pounds, 


STREAMLINE MOTORCYCLE 
TO GET 170-MILE SPEED 


Tae last word in streamlining is a 
grotesque motorcycle recently tried out 
in England. Designed to set a new world's 
seed record, its engine and handlebars 
are sheathed in tapering metal coverings, 
The der even wears a stramin! exp 
to offset the wind resistance of his head 
The saddle of the machine is so placed 
and the rider's position so arranged that 
ir resistance is reduced to a minimum, 
Named the Silver Comet, the machine was 
expected as this issue went to. press to 
attain speeds of 170 miles an hour, Its 
rider, Joe Wright, already ‘held 
the existing world’s record of 

150 miles an hour, 


advocates 


industries as spin- 
ning to solve I 
dia’s economic 
troubles, The 
photograph “at the 
left shows Gandhi 
lemonstrating how his spinning 
apparatus is operated, 
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MAP WINDS FOR OCEAN AIR LINERS 


[8 AN abandoned flying field near Wash- 
ton, D. C,, men recently erected a 
spindle-legged steel tower that might have 
passed for a windmill or a transmission 
pole, save for a weather vane and a small 
spinning instrument at the top. Few know 
that this and similar towers in three other 
cities of the Atlantic seaboard are helping 
to bridge the Atlantic by air. Erected by 
a firm that is planning a. transatla 

Zeppelin line, they reveal the prevailing 
direction and force of wind at each point 


This information will help experts to 
decide whether the best airship terminal 
on this side of the ocean is to be found 


the Washington site, at Philadelphia, 
‘at Baltimore, Md, or at Richmond, 


cing built at. Friedrich- 
Developments such 
this indicate that the long-discussed pro- 
ject of a passenger. air line across. the 
Atlantic is on the point of being realized 
fore than $00 imaginary flights made by 
;ppelin experts “on paper” confirm this 
ca. From Government weather maps 
riving daily conditions for the last five 
Years, the engineers determined what sort 
‘of weather airships would have encoun- 
tered had one left Paris for Washington 
every Saturday night. Two investigators 
tackled the problem of selecting a course 
for the ship during Sunday and Monday 
with the aid of one day's weather map at 
‘time, Eastbound flights were also plotted. 


‘The investigators found that a schedule 
‘of from fifty-eight to eighty hours could 
be maintained at least eighty percent of 


the time, summer and winter, Other trans 
sean projects are already under consider- 
jon, among them a transpacifc dirigible 


line to carry passengers between Californi 
1d Hawaii, and ocean airplane lines using 
floating istands or “seadromes” as midway 
stops. ‘The groundwork for these lines is 
now being laid by the British and Ameri- 
‘can navies. Last spring the British nav 
issued the first comprehensive chart ever 
made of upper air conditions over the 
‘oceans, which it obtained by sending up 
testing balloons from forty warships, Now 
the U.S. Navy has assigned a trained 
aerological officer, Lieut. R. H. Smith 
to take charge of a more exhaustive survey 


LOUDSPEAKERS DIRECT TRAFFIC 


Lovospeaxens helped direct, 
trafic in a recent experiment 
ata Houston, Texas, street 
comer, From'a bay ‘window 
overlooking the comer, an 
announcer’ delivered admo- 
nitions to jay-walkers and 
assisted the regular traffic of 
Cer at the intersection in con- 
trolling trafic. His booming 
‘voice issued from horns on a 
metal awning over the side 
walk. A'sound truck, parked 
near the comer, supplied 
electric power for the appa- 
ratus. A week's use of the 
Toudspeakers was said by 
traffic officials to have shown 
marked results in educating 
the public to trafic safety. 
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AUTOGIRO LANDS ON 
BIG SHIP'S DECK 


raft carriers, described on pay 
56 of this issue, was provided recently by 
the new naval ‘autogiro off Norfolk, Va 
It proved its ability to maneuver with the 
rest of the air fleet by three successful 
landings and take-olfs on the deck of the 
carrier Langley, the first_ever attempted 
by a “ying windmill.” ‘The photo shows 
it maneuvering near the ship, 


SUNSHADES FOR TREES 
CAUSE RAPID GROWTH 


Sussttaves for trees have made thei 
appearance in Germany. Made of close- 
‘woven netting on a wooden framework, 
the shades are placed on the south side of 
4 group of young trees at a railway station 
near Berlin to guard them from the scorch- 
ing rays of the noonday sun. Evidently the 
scheme works, for the trees are said to 
have shown unusually rapid growth, Sim- 
ilar shields keep the sun from melting the 
ice on the Lake Placid bobsled run (see 
page $0). 


a 


Radio Feeler for Akron Gives Weather Report to Aid Ship's Landing 


a 


ARIS CLEAR SLOW 


a“. 


Wates the Navy's newest and big- 
est airship, the drow, comes. dow 
through a fog bank, 3 radio “feeler 
Will tell her skipper whether the air is 
Clear be'ow and a landing can be made 
safely. This robot instrument, dropped 
‘on a cable through the fog, automati- 
tally broadcasts. information about 
hhumnidity, temperature, and air ps 
sure, A tadio receiver in the ashi 
cabin instantly records on 
Jape the feclers report 

whe radio feeler isan 
adaptation of an instru- 
ment designed by a Rus- 
sian, Prof. Molischanov, 
and’ intended to be 
attached to. an eight-foot 
balloon and sent aloft to 
broadcast conditions in the 
upper air. This remark- 
able instrument houses in 
Compact. space a ther- 
mometer composed of 
two metallic strips. fas- 
tened together, a tiny 
barometer, a hysrometer 
for “measuring moisture, 
and a radio. set complete 
with batteries for autor 
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FLYING TAUGHT IN PLANE ON CABLE 


foot poles. this pl 


Srvvexr flyers can now 
take the stick in a plane 
at actually fies and yet 
be safe from any” danger 
of crashing. The plane is 
attached (0 a cable strung 
between two fifty-foot 
poles one thousand. feet 
part, The propeller drives 
the plane along the cable 
in real flight. but cannot 
escape, as itis Himited to 
the run between poles. A 
second cable keeps it from 
striking the poles. Motive 
power is provided by a 
four-cylinder motor. 


matically broadcasting the readings of all 
three. The Aéron will receive information 
by radio because it is simpler to get data 
that way than to make electrical connec- 
tions, Several of these instruments w 
sent up with balloons by the German air- 
ship Graf Zeppelin ta study Arctic air con- 
itions (P.S.M., Oct. '31, p. 29). Now the 
U.S. Navy has ordered’ two instruments 
to aid in perfecting the radio feeler. 


CURMENY OW 


SISTER SHIP OF DO-X 
BIGGEST IN THE WORLD 


Ir you thought the photograph seen 
below showed the giant DO-X' flying boat 
which arrived in America not long ago, 
take another look. Not everyone knows 
that the giant Dornier plane has a. sister 
raft, the J-REDI, also constructed in 


Germany. This recent, photograph was 
snapped just after it arrived at La Spezia, 
Italy, to be tumed over to the Halian 


vernment. The new monster és almost 
an exact copy of the DO-X;, and is under- 
stood to be a shade larger. ‘If this is true 
it, and not the DO-X, is the largest heavier 
than air eraft in the world, Its tral flights 
have proven its lifting power and service 
ability in the air, 
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Rocket Turbine Will Drive Sensational High Speed Plane 


just been pat 
ert H. Goddard, noted 
k University 


rocket experi 
Worcester, this strange 
craft flies’ near the earth, exhaust gases 
of a rocket impinge directly on the heat 
resisting metal blades of two turbine 
wheels. ‘Their spinning drives a pair of 
conventional air propellers and supplies 
the motive power for the plane, — Or 
climbing (o higher altitudes, however, 
pilot operates a rack-and-pinion devi 
that p completely withdraws the 
turbine blades from the path of the hot 
gases, This disconnects the air propellers, 
which would be useless in the thi 
and allows the craft to be pro 
by the “kick” of the rocket blast 
| At Tow altitudes, Professor God 


NEW DRAGON FLY PLANE HAS TWO VIBRATING WINGS 


Parrenxen after a dragon fly is a attachment on the shafting to which 
irplane which H, H. Smith, vibrating surfaces are geary 

d, Wash,, is building may be speeded up faster than the other, 
‘wings of conventional to enable the plane to bank easily for a 


tum, Another radical departure from 
tice is the shape of the fixed 


Behind 
backward over th 
wld to the lift of the plane, By a clutch 


the leading edge, also to increase 


1,900 GLIDER FLIGHTS 
ON $5.70 REPAIR BILL 


‘Taovcw more than fifty inexperienced 
students flew it, the repair bill for one 
er during a'whole year totaled only 
$5.70, a Florida instructor reports, ‘The 
machine was of the “primary training” 
type used for beginners. More than 1,900 
flights were made in it during the year, 
Many of them reached an altitude of 350, 
icc night 
ost 
the 


expensive repair, costing $3.35, wa 
result of an accident on the ground, when 
the unattended glider blew over on its 
back and damaged wings and rudder. A 


minor crash while an auto was towing the 
glider broke a link holding one of the 
bracing wires, and occasioned the least, 
expensive repair of the year's operation— 
ten cents for a new link. 
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Use Bicycle Handlebar to Steer Remarkable German Plane 


How far German experimenters 
hhave gone in a search for new air- 
plane designs is shown in this re- 
markable craft, recently tested in the 
Wasserkuppe mountain region where 
slider flyers congregate, This ma- 
chine, however, is designed to fly 
unde? its own power. The pilot oper- 
ates the forward-placed elevator by a 
control resembling a pair of bicycle 
handlebars, Zigzag tail surfaces and 
lawlike skids beneath the forward 
part of the plane contribute to its 
frotesque appearance, A pusher pro- 
Peller is mounted behind the boat- 
shaped cockpit, 


SEA-GOING SHIP BUILT 
ENTIRELY OF SCRAPS 


Wate two unemployed Austrians of 
Vienna decided to emigrate to Abyssinia, 
they lacked funds forthe voyage—s0 they 
constructed a homemade vessel. This 
strange craft, christened the Nawtitus 11, 
was the result. It was built entitely of 
Scrap iron and other waste materials, At 
this writing its sea-going capabilites were 
aviaiting trial, The builders insist that 
nothing was bought for the strange craft 
not even the engines with which it is 
powered. They also claim credit for 
Originating the peculiar design, which they 
are. confident will prove seaworthy. The 
ueer boat. seen at right, somewhat re= 
sembles a submarine in appearance 


SLASHED TIRES WIN PIKE'S PEAK RACE FOLDING FIRE ESCAPE 


IS METAL LADDER: 


Exrexven, this novel fire escape 
becomes a substantial metal ladder to the 
round, but it takes up little space when 
folded. It was. designed by a British 
inventor, and is intended to be slung {rom 


along its length to provide hand-holds 
for unfolding it and for descent, 


©. A, Myers winning Pike's Peat race 


By stassixe oddly 
two contestants recently beat all ex 
for the famous automobile race to the summit « 
Pike's Peak, Colo, To av’ dding and ser 
as cleats (o give his wheels better traction in the 
loose gravel, C.A. Myers, the winner, cut chat 

ss the ‘tread at equal intervals around thy 

He won in the record time of seventeen 
minutes and a few seconds, half a minute better 
than the previous record. The former champion, 
Glen Schultz, was only fifteen seconds behind the 
winner. His tires were grooved with channels all 
the way lengthwise around the circumference. 
Both cars were of unconventional design, the 
winning one equipped with one carburetor for 
each pair of its eight cylinders. In the thirteen- 
mile Pike’s Peak course, the cars climb $,000 feet. 
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Flyers Drift at Sea on Hull of Plane for 158 Hours 


WATERY GRAVE FOR WILKINS’ SUB 


‘Tue career of the United States sub- 
marine 0-12, renamed the Neutilus and 
used by Sir Hubert Wilkins in an unsue- 
cessful attempt to reach the North Pole 
under Arctic ice, ended a few weeks ago 
when the U. S.’Shipping Board granted 
Wilkins permission to sink the vessel in 
the North Sea, Misfortune had pursued it 
since the Navy, which had intended to 
scp et et eae to the Wikia 
jon. During the winter it was re- 
modeled, and scientific 
designed to cut. manholes 
from below, and runners for gliding under 
the ice were installed, But engi 
developed in the 
route to Norway, 


summer, and a Navy 
battleship towed the submarine most of 
the way. Mechanical ailments dogged the 
red-and-gray Nautilus all the way to 
‘Tromsoe, Norway, the intended starting 
point of the Polar dash. Sir Hubert aban- 
ned his transpolar project, but ventured 
out on an exploring voyage around Spits- 
bergen, With broken diving rudders, be 
essayed a trip beneath the fringe of Polar 
fce. Occupants of the vessel described the 
experience as harrowing. With the depth 
gage showing thirty-three feet, the sub- 


marine bumped along the bottom of the 
ice floe. Through portholes, the men saw 
threatening teeth of ice by the dim purp- 
lish Fight that penetrated the depths, and 
strange black fish swimming among them. 
AA rending crash signified that the forward 
ice dail, on which the voyagers depended 
for escape in an emergency, had 

shattered. Chunks of ice Bouged and 
nicked the propellers, Finally the Nentilus 
‘emerged and struggled (0 port—so.bat- 
tered, i its commander's opinion, that it 
could’ never survive another similar_at- 
tempt or a second transatlantic. crossing, 


CLOCK HAS NO FACE 


A cock that tells a car driver the time 
much as a speedometer tells the speed 
has been invented. 

The new clock = 
gives the time in Ps 
hours and minutes; 

one dial shows F) 
hours and the other axe 
minutes. The clock 
will fit above the 
auto's windshield. 4 


NEW TRIANGLE PLANE IS TAILLESS 


AN: Atmetase demonstrated recently at 
a Berlin airport looks as if its tail had 
been amputated. Actually it never. had 
any. Consisting solely of a pair of tri- 
Aangie-thaped_ wings, it is stable in flict, 
according to Capt. Hermann Koehl, trans 
atlantic flyer, who directed its construc- 
tion. ‘The tailless 

“triangle plane” 
amazed engineers by 
scudding over the 
field at ninety miles 
an hour on the 
ower of its baby 
thirty ~ horsepower 
motor. This had 
been added after the 
craft was originally 
designed as a glider, 
A “pusher” propeller 
js mounted directly 


DECEMBER, 1931 


behind the small cockpit. Since there is 
tno tail on which to place a rudder, the 
craft is steered with vertical flaps installed 
at the ends of the wings. Experts who 
witnessed the demonstration predicted 
that it might profoundly affect the future 
design of light airplanes. 


Watex a transatlantic plane hops off 
and is never heard from again, what hap- 
Hed te, the yeas This remit 
jograph helps the imagination fill the 
gap. It shows the wrecked airplane in 
‘which Willy Rody, Christian Johannsen, 
and Fernando Costa Viega hopped off 
from Portugal, down in the sea ninety 
tiles off the Newfoundland coast, with 
both wings smashed and the hulk barely 
afloat. Faced with death by starvation or 
exposure, the men drifted atop the partly 
Submerged plane or rested in its Hooded 
cabin for 158 hours, drinking water 
rained from the engine's radiator 
their thirst, Luckier than. man; 
forced down at sea, they were sighted by 
4 passing ship and rescued. A photographer 
aboard the rescue vessel snapped this view 
just before the men were taken off the 
‘wreck and brought to New York, 


BALLS SHARPEN RAZOR 


MrLEST of 
razor. sharpeners 
is this new de- 
vice, composed 
merely of two 
steel ‘balls ina 
loop handle. The 
blade is given a 
een edge, ace 
cording to the 
maker, by draw- 
ing it several 
times between 
the balls. Free to 
rotate, they con- 
stantly_ present a 
fresh grinding 


surface. The balls are not attached to the 
broken ring and can be replaced if lost. 


‘At left the new triangle plane that has no, 
tall; and, abowe, fying ninety miles an hour 


“ 


SCOTLAND GETS INCLOSED FIRE ENGINE 


To protect its firemen fr 
‘on the way to winter blazes and 
Edinburgh, Scotland, recently 

iequired this buslike fire engine for use in 

the suburbs. Its completely inclosed body 
also averts the danger that a. fireman 
may fall off the speeding car, Hose cor 

nections are provided on the sides of the 
machine. A telescoping ladder is carried 

‘on the roof of the unusual fire engine. 


MOVING PICTURE HELPS 
DENTIST AND PATIENT 


Parxs in a dentist’s chair are forgotten 
as the patient's interest is captured by a 
‘moving picture thrown on a screen direct 
in front of the sufferer, Dr. A. G. 
gate, of Wauconda, Ill, got the idea that 
a movie would be a relief for his patients, 
especially the children, and he had a small 
portable projector installed. ‘Through this 
film is run while he is at work. As a result, 
he says, he finds it easier to give his 
treatments and decidedly less trying for 
his little patients. Older people are now 
asking that the pictures be shown while 
they are in the dentist's chair. Short 
comedies of the animated cartoon type 
are enjoyed the most by the children 
who come to him for treatment, Dr. 
Highgate reports. 
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Wrartte coffee has been transported by 
pipe line before, one of the most elaborate 
systems of its kind was recently estab- 
lished by an American planter near Santa 
Marta, Colombia. The coffee is grown 
high on the foothills of the snow-capped 
Andes, Instead of carrying the beans 
down from these plantations on foot and 
muleback, natives bring them to the load- 


MATCHES ON RIBBON 


Now paper matches come in a ribbon, 
A German inventor has devised a pocket 
‘container that holds a roll of the matches, 
30 arranged that when one is pulled out 
it automatically lights. 


PIPE LINES CARRY COFFEE FROM MOUNTAIN TOP. 


ing points for a spider web of pipe lines, 
leading to the mill in a valley far below. 

‘The pipes, made of telescoping sections of 

galvanized metal, resemble household rain- 
spouts, but are more than twice as large 

They ‘cross ravines on trestles, with a 

constant down grade. Through these pipes 

swirl the coffee beans, carried along by 

a stream of water, A'“chief dispatcher” 

is in. constant. communication 

bby telephone with all the load 

ing points, and his “all clear" 

cd before the coffee is 

down, Th line 
aves. thi for 

to carry coffee down, 
the atecp trails at 

when manpower is mos 


needed 


oval, coffee goes into 2 pipe line at a mountain 
igsais “All clear 
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AKRON GETS PORTABLE WEATHER MAST 


THER mas can be wheeled 
check wind 


he air, Akron, 
pending 

s hefore fal de- 
With it a study 


hefore airship 


Above, the portable weather mast at Akroas 
fd at rights receding the daca gathered by it 


FLYING CITY NOW TEXAS LANDMARK 


‘A LANDMARK that cannot be mistaken to ultra-modern needs. Landing fields flank 


from the air is the flying city that the city on all four sides, giving an ap- 
Army Air Corps has completed at Ran- proaching pilot his choice according to 
dolph near San Antonio, Its wind direction. Three hundred buildings, 
almost perfect geometric design recalls laf out in a regular pattern, occupy the 


the walled. cities of the Incas and even 2000-acre plot, A single highway and rail 
more ancient. peoples, yet itis adapted road connect it with the outside. word. 


{A ying clty at Randolph Field, near San Antonio, Tesas, recently completed for the 
‘Army ‘Air Corps, is geometrical in design with x landing fald on exch of i four aides 
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LEVER IN AUTO'S ROOF 
WORKS NEW SPOTLIGHT 


A conmxarion spotlight and turn 
warning, operated through the Toof of 
car, has just been devised by a Minn 

‘polis, Minn, doctor. The spotlight m. 
be swung clear around for backing, ot 
pointed at any: part of the road, by it 
slight turn of the lever which projects 
through the car roof, A ratchet arrange: 
rent holds the spotlight in any’ set pos 

tion, To. warn following motorists of a 


lum, the driver swings the vertical post 
either right or left and a red arrow auto- 
matically lights to point the direction, 


BELT PREVENTS 
PILOT'S BELLY” 


Just as Paris 
fashions point the 
way 10 the rest of 
the world, 40 do the 
outfits worn by 
Aviators indicate the 
trend of ‘modern 
style. Within.» the 
int yeas. S. 
Ariny” flight sure 
eons, have been 
Studying a new con- 
dition “known as 
pilot’s belly” that 
indicates, the need 
fora fairly wide belt 
to support and pro- 
tect the flyer, much 
after the fashion of 
the belt worn by 
polo, players. ‘The 
motion of a plane 
ina dive or a z00m 
has an undesirable 
fleet on some avi 

tors. To correct this 
is the aim of the 
new Army Air 
model that 

of comfort 


Corps 
the latest concept 


WHITE TYPE ON BLACK 
IS HARD TO READ 


Ty riis magazine were printed wit 
white letters, on a black background, it 
would take you ten percent more time to 

A recent survey undertaken by 


two University of Minnesota. investiga- 
{ors showed this difference in ease of read- 
ing between black on white and white on 
black backgrounds. Two. hundred and 
cighty students were subjects in the test, 
sch eas made to determine the of 
Uveness of vadvertisements printed in 
white on lack. _ 
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© FLANDY AIDS for 
J 


Homemakers 


aie Bh rxurryurce.the 
| reamer shows be 


THREE IN ONE, At 
Et rndy tool 


DECEMBER, 1931 


ing can, 28 it, 
‘emoved from outside the bouts 
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What's All the Gold For? 


E English pound sterling, once the 
standard by which the values of all 
other forms of money were judged, 

has toppled from its high position, It is no longer 
worth a fraction over four dollars and eighty-six cents 
in United States paper money, because the British 
government can no longer redeem its pound sterling 
notes with a fraction over four dollars and eighty-six 
cents worth of gold, 

Other countries, following in the wake of Great Brit- 
ain, have temporarily abandoned the gold standard, 
and their currencies have depreciated in the same man- 
ner, 


ing from the gold standard is a calamity, but 
by no means a novelty. It has happened before 
in England, and there have been times in the history 
of this country when the gold standard existed in 
name only. 

If every ounce of gold were to be wiped out of exist- 
ence tomorrow, the industries of the world would not 
be seriously affected. Gold has many industrial uses, 
of course, but relatively few where some other metal 
cannot be substituted with approximately equal results, 


Paper Money Ousted Metal 


Gorn is valuable not for its intrinsic worth, but 
because for thousands of years it has been used as a 
standard of exchange. When people stopped trading 
‘one commodity for another and used counters or coins 
to represent exchange value, gold coins came to be the 
standard—first, because the metal was so rare that a 
small coin represented large value, and second, because 
it is virtually noncorrodible. 

However, the weight of gold coins was a serious 
problem in the days before banks. Travelers had to 


70 


burden themselves with a weight of gold as well as 
their traveling equipment, and there was the constant 
risk of highway robbery. "Now paper money has taken 
the place of gold as a medium of exchange for all 
ordinary business transactions. Of course a check 
drawn on a bank is, for practical purposes, just another 
form of paper money. 

The intrinsic value of a dollar bill is, of course, next 
to nothing. The Government prints them by the mil 
lion at trifling cost. A dollar bill is valuable only be- 
cause it represents a promise to pay. It bears the 
words “One Silver Dollar Payable to the Bearer on 
Demand,” which actually means a dollar in gold, be- 
cause the Government will redeem a silver dollar with 
a gold dollar on demand. 

Furthermore, you can walk into the United States 
Mint and obtain for gold bars or gold dust an equiva- 
lent weight of gold in the form of gold coins. 

So long as this is possible, it is obvious that a paper 
dollar must be worth a definite weight of gold, and its 
value as a medium of exchange for other goods can- 
not Muctuate to any greater extent than that of gold 
itself, 


Trade Balance Calls for Gold 


Exprerexce has shown that it is not necessary for 
any government to have on hand as many gold dollars 
as there are paper dollars outstanding. But when the 
gold on hand in the treasury falls below a certain 
percentage of the face value of the paper money in 
use, the whole system becomes shaky. The situation, 
is precisely the same as that of a bank, No bank 
ever keeps on hand enough cash to pay off every 
depositor should all of them ask for their money at 
the same time, 

Gold can be used to form a firm base for a tremen- 
dous inverted pyramid of credit in the form of paper 
money within any given country, but that paper credit 
isn't worth a row of shoe buttons in international trade. 
An actual movement of gold must take place to bal- 
ance the account if one nation buys more goods from 
another nation than it sells to that same nation, If 
Willie sells Joe an apple for two cents and Joe sells, 
Willie a top for two cents, the credits balance, But 
if Willie sells Joe two apples and Joe sells Willie only 
one top, then Joe will have to fork over two cents in 
cash to’ close the transaction, 

When financiers put on a wise expression and spout 
high-sounding phrases such as “unfavorable balance of 
trade,” they refer to the transfer of commodities from 
‘one nation to another on a Willie and Joe basis. 

Without going into causes, the fact remains that the 
United States has had the favorable end of the balance 
of world trade for so long that we now have over half 
the world’s supply of gold stored in our treasury. 
Obviously, as long as that situation exists the coun- 
tries so shy of gold that they have slipped away from 
the gold standard will have great difficulty in getting 
back to it again. It must be equally obvious that the 
only way the other countries can get the gold now in 
our treasury vaults is to sell us more goods than we 
sell them. 

‘The probiem of figuring out a scientific way to accom- 
plish that result without at the same time playing hob 
with American industries is giving our greatest states- 
‘men and financiers a severe headache. 
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Those Who Won 


rinse pauee $50 
Francis C, Turner, 
Middleburg, Va. 


rene ., $25 


I 
Wa n, D.C 
run rater... $15 


Yates M. Hoag, Utica, N. ¥ 


ru rater. $5 


New Washingt 


Ohio 


rurnw pause. BS 
Charles R. Williams, 
Washington, D. C. 


Fig. 1. Portable receiver made by P. C. Tur 


*PRIZE WINN 


ERS (7 


Radio Set Contest | =": 
| 


San Antonio, 
kield, Ashland 
Copley, Spoka 


remarkably clever de- in Figs 
for a portable radio 

+ of the headlph 
{ype were submitted by readers 
of, Porunat Sciesce, Mostnuy in. the 
prize contest for radio set builders, an. 
nounced in our June issue (P.S. M., June 

31, p. 

Tn this contest each entrant started 
with nothing but a semicp wiring 
diagram showing a circuit 
252 battery operated screen grid 
1 stage of radio-frequency amplification 

lowed by a detector stage using a type 
230 battery operated tube, There were no 
restrictions as to the make or type 
material used in building the portable set 
There were no rules ign, oF 
ther details except, of course, that the 
finished set should ‘follow the’ electrical 
the 


fiven in Fig P 
Sad by 83% inches, The 
al and. extends 


estants with the wid 


fand resourcefulness. Five pri 
fered and the sets winnin 
places are shawn on these p 


if there wore 
other excellent 
The beautifully construc 
cient portable receiver made by F 
. Turner of Mi 
first prize by the offic 
Science Institute. This is 
1 and 2, Mechanically, it arvel 
fine workmanship. Electrically, it is top 
1¢ radio receiving unit, inthe 
thown in Fig. 1, is 


jotches cut into 
hing down these lev- 
t to slide out, 
‘The back view and end vie 
ing the arrangement of the part 


sho 
ppea 
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Pig, 4 Above, back: vie 
(Pig. 6) end view of prisé-winaing set 


and the connector cord, ‘The brass bolt 
through the hinges is fitted with a sharp 
steel point and is used as the ground rod 
when the set is in use, 


HE receiver shown at the left in Fis. 
7, built by Sidney D. Bishop of Wash 
ington, D. C, won the second prize, ‘This 
receiver also is a fine job, Electrically it 
fs om a par with the winner. Mechanically 
it is strong and sturdy but does not show 
the. perfect workmanship of Mr. Tur- 
her's set. ‘The weight ofthe first and second 
[ize winning sets is almost identical, but 
Me, Bishop's set is more bulky and’ this 
‘extra bulk, together with the difference in 
workmanship, which counts under the 
heading of appearance, lost him first prize 
‘The set that won third prize is shown 
at the right in Fig. 7. It was built by 
Yates M. Hoag of Utica, N.Y. Mechani- 
cally, it rates. with the second prize wis 
her. in both size and weight it Headed 
list, as itis both smaller and lighter than 
ther the first or second prize winners. 
fortunately for Mr, Hoag, however 
his receiver is far inferior to both the 
fst tw 
properly placed and inadequate shielding 
Aggravated the condition. ‘To make ma 
ters still worse, the A baitery circuit was 
not properly connected, resulting in too 
Tow filament volt- 
age_for the tubes. 
“The low electri 
cal ficiency of 
Mr. Hoag’s set 
more than bal- 
anced the lead he 
had on the basis 
of size and weight 
and therefore lost 
him first place. 
The secret of 
the light weight of 
the thin prize 
winner lies ina 
beautifully con- 
structed case made 
out of balsa wood 
and carefully cov 
ered with imitation 
leather, Mr. Hoag 


n 


is to be congratulated on having designed 


and built such a remarkably. tight and 
strong case for a portable radio receiver, 

We feel sure that those who contem- 
plate building a portable receiver for use 
ext summer will find much of interest 
in a careful study of the three prize-w 


s set 
seems almost unbeatable either for design 
‘or compactness. That is why we show 


Fig, $ Pleture wiring diagram made 
Sitectly trom the Best prize" win 


it so ful 
gram, Basically the electrical unit of the 
second prize set made by Mr. Bishop is 
the same as Mr, Turner's except the parts 
are larger and more spread out, 


DME: BISHOP'S set exhibits two novel 

ties, One is the mounting of the dials 
so that they can be tuned without open- 
ing the case, and the other is the antenna 
reel which shows quite clearly at the left 
end of the case in Fig. 7. The crank is 
etachable and is placed inside the case 
when the set is being carried, 

The outstanding features of Mr. Ture 
net's first prize set are the strength and 
solidity of the construction, The clamlike 
‘way in which the outfit closes up, coupled 
with ts strength, makes it capable of 
standing an enormous amount of abuse, 

‘On the other hand, Mr, Hong's ease 
design deserves serious consideration from, 
the man who wants the outfit to be as 
light as possible, Fortunately, the ele 
trical unit in Mr. Hoag’s set occupies 
approximately the same space as does the 
first prize winner's and the dial arrange: 
ment is about the same. 

Portable set, builders who do. not 
require the strength and durability of Mr, 
‘Tummer's case, we point, out that it would 
bbe entirely practical to build a balsa wood 
‘case according to Mr. Hoag's design, mak- 

ing it fit a receiv 
ing unit built like 
Mr, Turner's. 

The battery and 
accessory compart 
‘ments in the third 
prize of course oc- 
cupy the space be- 
low’ the receiving 
timit, ‘There are 
‘doors in the back 
of the case open- 
ing to these com- 
partments. 

If you want to 
do a complete job 
of it, why not see 
if you can't add 
Mr. Bishop's neat 
arrangement f 0 ¢ 
‘an antenna reel! 
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eNMoking a Good Job 


of a HOME-BUILT SET 


HY is it that one man is for- 
fever having trouble with his 
home-built radio receiver and 
nother fellow, who builds the 
same set from the same plans, never 
has a bit of trouble? 

‘The explanation invariably lies in. the 
workmanship. The’ two. sets may look 
alike on casual inspection, but a close 
examination will show many construc- 
tional defects in the set that gives trouble, 
These defects may sem unimportant but 
they are not, for in nearly io 
Circuit the loosening of a single binding 

t oF the failure of a single soldered 
Joint will spoil or even stop reception, 

On this pane are iustrated ust Tew 
of the right and wrong ways of doing 
some of the jobs encountered in radio 
work. Take mounting a coil, for example: 
‘The position of tuning coil always is 
important both, as to actual location and 
the angle at which itis held. 

‘A common method of supporting a coil 
{s by means of a brass right angle beacket 
bolted to the edge of the coil form. Some- 
times it is possible to obtain rigid mount- 
ing with only one right angle bracket. 
In such cases, the coil is braced in position 
by stiff bus-wire leads. If, however, con- 
nections (0 the coil are made by means 
of a limp hook-up wire now so popular, 
the coil connections usually contribute 
nothing to the rigidity of the mounting 

Most radio experimenters do not real- 
five that all radio receivers have to stand 
4 surprising amount of vibration. Every 
time you walk across the floor, vibrations 
race back and forth through the parts 
of the set OF cours, these vibrations are 
slight, but they do loosen up binding posts 
that have not been propery ighened with 
pliers and in time they will cause wires 
Testing against sharp edges to. chafe 
through the insulation. It is a good rule, 
therefore, to add extra insulation wherever 
chafing can occur. 

A similar trouble often occurs at the 
taps on a coil. It always is desirable to 
slip a piece of strong paper underneath 
the wire at the point where the tap is 


RIGHT WRONG 
SPECIAL INSULATION. 


BRANCH WIRE 


t_ 7 


RIGHT WRONG 


SOLDERING LUGS 


“These illustrations show clearly the right and 
wrong ways of doing some of the Jobs encoun 
Teel ie"Guilalng your own radio receiver 


ABC"S of Radio... 


Everybody knows what happens 
tere a hill: Te slows down sad gives 
tera a hil, eslows down and gives 
the same performance, while on 
the hil, obtainable froma much 
{ese poverful ear operating on the 
level "Radio ‘beginners do" not 
seem to realize that radio recep: 


tion also is full of steep hills and 
down "That is because the 
hills of radio reception are invis- 
ible. “You can't see these 
where reception 

fome reason, and it is therefore 
impossible to predict the perform- 
ance of a set'in a given locality. 
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‘made so that the kink in the wire cannot, 
in time, chafe through the insulation of 
the nexi turn on the coil, 

‘Another frequent source of trouble is 
a broken connection at a point where one 
Wire joins another, Never butt the end 
of the branch wire against the side of the 
main wire and flow a little solder into the 
Joint Always bend the joining wire, 50 
that ‘at least a quarter of an inch of it 

alls the wire to which i i joined 


ff the wire is of the stranded flexible 
variety, the joining wire should be 
wrapped around the other for a few turns 


instead of being made to parallel it, 
‘Wherever a hole is provided in a solder~ 

fing lug, the wire end should be passed 

through and clamped before soldering. 


Learning about Radio 

MAxy radio experimenters, earnestly 
desire to learn more about the subject 
aad yt they pass up one of the best ways 
‘of doing this. The best way to learn about 
radio is to try to do as much as you can 
Youre fier you hive followed ol 
people's blueprints until you have mas- 
tered the mechanics of the thing, try 10 
design a set for yourself. Start by figure 
ing out what kind of set you would like 
to build. Then attempt to lay out the diae 
gram. You will discover that you are 
hot sure how to make the connections, 

By referring to other blueprints and by 
studying elementary radio books, you ean 
find out why each part of a radio circuit 
is used and just how it functions, 

Furthermore, you will soon find that 
the whys and! wherefores group under 
familiar headings. For example, a radio- 
frequency amplifying circuit is. always 
about the same no matter from whose 
design it is taken. The basic operations 
in the circuit are controlled in certain 
ways and the slight differences are due 
to differing tube characteristics, 

Of course the first step in “acquiring 
radio knowledge is to learn radio symbols, 
A circuit diagram made up of radio sym- 
bols shows how the circuit works; a pic- 
ture wiring diagram is difficult to inter- 
pret in terms of electrical action. 
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Doping a Car for Cold Weather 


By MARTIN BUNN 


| a and! 


Danny Malone maintained 
thelr close friendship even after 
Danny landed a job. with an up. 
state firm a hundred miles away. 
Both men were ardent motorist 
and there was continual friendly rivalry 
between the two as to which of them could 
fet the mow salsactory motoring ser 
ice out of his machine, ‘They invariably 

chased the same make of cat, perhaps 

cause this put the contest on more 
even basis, 

“Jack,” said Danny, who was in town 
for’a few days, “let's run around to the 
‘Model Garage for a few minutes. T must 
have run over a bad bump without know- 
ing it, because the radiator seems to have 
sprung a leak. Gus Wilson can fix it 

‘Jack Harworth grinned as he said: 
cought to teach you how to drive. Then 
you wouldn't be running over cutbstones 
and things like that.” 

"Giwan!” Danny. growled, 
last longer than yours do. 


“My tires 
That, proves 


rs 

‘Go ahead and Tl follow ia my: ca 
Jack suggested. “I've been intending to 
ee Gus about the latest anti-freeze dope 
and I might as well do it now. 

“Hello! Damon and  Phintia 
Wilson called as the two cars pulled up in 
front of the Model Garage, “Still argu- 
ing about how good you are?” 

“Ym not,” Jack replied. “Danny's 
licked. His bunt driving has busted 
radiator. Some motorist, eh, Gus?” 

Gus carefully inspected the radiator on 
‘Danny's car, tracing back the steady slow 
tickle of water to the Teak. 

“Bad driving never did that,” 


he an- 


” 


nounced as he prodded at the leak with a 
sharp pointed tool. “See, here's the leak 
and youll notice it’s a hole through the 
brass, not an openedaup solder seam, 
Nope, Danny’s driving hadn't anything 
to do with that. Jars and bumps open 
seams that are soldered together, but a 
hole in the brass itself is always due to 
corrosion. From the looks of this radiator, 
Tm afraid youll have a lot more leaks 

“What do you suppose caused that?" 
Danny asked gloomily. "Jack's radiator 
ig stil all right, Did T have a defective 


fo start with?” 


realize that plain water corrodes a radi- 
ator, and some water is harder on radiators 
than others. Up where you live, Dann 
the water seems to have more different 
salts and corrosive things in it than ours. 
I don't mean that the water is bad but 
as long as water contains impurities, 
there's bound to be some electrical action, 
because you have the iron of the cylinder 
‘lock for one electrode and the brass of 
the radiator for the other. 


EMPERATURE has a Jot to do 

with it. Maybe your motor runs a 
little hotter than Jack's. Heat speeds up 
chemical action. Remember, too, that the 
life of an auto radiator is determined by 
the miles the car is driven and not by its, 
age. That's why you sometimes see a 


Frank Mabberd 


radiator give out in a couple of 
years_on one car while another 
ar of the sime model won't have 
any radiator trouble for five years 
or so, Check up and you'll find 
that the first car is on the road 
all the time and the other one only goes 
‘ut on Sundays and holidays.” 

“T suppose,” Danny suggested, “that it 
isn't worth while to solder the leak if the 
whole radiator is likely to tum into @ 
sieve. Seems a shame to buy a new radia 
tor core when Jack and I expect 10 get 
new cars next spring. 

“In that case,” Gus advised, “you 
right try one of’ the liquid. preparations 
they sell to cure leaking radiators. It will 
sop the leak all right. Of course a care- 
ful repair job is the only real way to cure 
a leak, but the patent stuff may get you 
by for the winter.” 

“Dump a can in right now,” Danny 
ordered as he opened the radiator cap, 

And while you're about it, fix me up 
with some of that anti-freeze'that doesn't 
evaporate. Then T won't have to bother 
about, the radiator all. winter.” 

“Nix!” Gus grunted. “If you're not 
coing to have your radiator fixed properly 
T wouldn't put in any expensive 
freeze. It may spring a leak any time and 
youll spray the road with about, four 
Gollars worth of good anti-freeze. You'll 
have to take your chances with alcohol 
this. winter.” 

“Won't wood alcohol do?” Danny asked. 

It’s lots cheaper than the denatured 
kind,” 
se it if you want to,” grunted Gus, 
‘You mean methanol, of course; the violet 
stuif in the skull-and-cross-bones can, AS 
for me,1- (Continued on page 140) 
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BETTER SHOP METHODS 


IDEAS 


FOR THE HANDY MAN BLUEPRINTS 


MODEL MAKING t HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


King Arthur's Jon ef 


SUPPORTS THIS a 


THEN they wanted to be par 
ticularly emphatic, knights of 
‘old had a habit of swearing 


the truth of what they’ said “by 
the helmet of King Arthur.” You can do 
something a lot more practical than that 
and make a King Arthur bookrack—a 
trough supported by: two end pieces sup- 
posed to represent the helmet of the lex- 
endary leader of the Knights of the Round 
Table. 

‘The design was submitted by Kenneth 
Schaffer, of Allentown, Pa., in a contest 
for, story-telling ideas conducted last 
spring and was awarded one of the prizes 
GSM eee 3h NEY oe ade 
trated in the accompanying photogray 
‘was made from Mr, Schaffer’s design by 
Charles H. Alder. It represents a conyen- 
tional helmet, undoubtedly much more 
graceful than the crude ones King Arthur 
must have used. 

‘Make a paper pattern of the helmet and 
trace on it two pieces of wood 14 or 34 
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BOOKRACK © 


ae 


in. thick. Cut them out with a jig saw; 
then use a knife or a wood carver’s vein- 
ing tool to carve a shallow groove around 
the visor and the small circle in the cen- 
ter. Now grind the large end of a punch 
or a nail set toa well-rounded shape and 
use this to give a hammered effect to the 
‘outer surface of each helmet-shaped piece. 
Make the dents close together and space 
them irregularly, but do not overlap them. 
Also be careful not to hammer the wood 
too hard as this will break the fibers and 
ruin the effect. On the reverse side of each 
piece rout out grooves 14 in. deep to 
receive the ends of the back and bottom 
pieces, which should be 34 by 47 in. and 
1% by 44 in. respectively, and 18% in. 
jong. Glue these pieces together and then 
glue on the ends, 


aa grooved 


‘The bookrack can be finished 
bby giving it two coats of alumi- 
‘num bronze and smearing black 
shoe polish over the hammered 
surfaces. Then wipe the polish 
off with a clean, soft cloth in 
such a way as to leave some of 
the black color-in the dents. After this 
has dried thoroughly, polish the helmets 
briskly with another ‘clean, soft rag. 


eer 


WI 


‘Outer face and edge view of the left-hand 
Selmer with squares to aid ia enlarging it 
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New LiltTop Table 


that’s really STURDY and USEFUL 


ERE is n rugged, handy little tilt- 
table which will find a use- 
ful place in any home, While it 
is not, a reproduction of an 
tntige, it turnings and profes are nap 
ted from authentic woodwork of the " 
Of Oak," and it iy therefore, expecially 
appropriate for use with furniture of 
English or Norman French design. ‘The 
pivoted support for the top, it will be 
noticed, is reminiscent of the Gothic archi- 
tecture of the period. The proper wood to 
tuse is oak, which may be finished in a 
dark antique stain or in silver gray. 
"The materials needed are as follows: 
Legs, 174 by 174 by 


By DONALD A. PRICE 


furniture of this type, full size detail 
drawings are of great help. A blueprint 
has therefore been prepared with all 


full size, It also contains the assembly. 
drawings and several sketches explaining 
important points of the construction, This 
can be obtained, together with a. long 
supplementary bulletin giving detailed 
instructions for building the table, by 
sending 25 cents to the Blueprint Service 
Department, Porvtar Screxce MoxTHLY, 
381 Fourth Avenue, New York. Use the 
‘coupon on page 110 and ask for Blue- 
print No, 140. 


clent clamps ate available, glue up 


22¥4 in,, 2 required. 


Feet, "11/16 in. thick 


and shaped as shown by a 
full size detail on Home 
Workshop lueprint No 


140; 4 requi 

Bottom stretcher, 15/16 
by 3 by 141% in, 1 
quired. 

‘Top stretcher, 13/16 by 
2 by 14% in, 1 required 

Pendants, 134 by 13% 
by 5 3/16 in,, 2 required. 

‘Swivel top,” 13/16 by 2 
by 10% in,, 1 required. 

Swivel post, 13/16 by 
115 by iio in, 1 re- 
aquired. 

‘Swivel struts, 13/16 by 
2 by 12 in,, 2 required 

Top, 74 by 20 by 24 
fn, 1 required. 

‘Wedges, 4 by 154 by 
3% in, 2 required, 

Loose pin butt hinges, 2 
‘by 2 in, brass, 2 required. 
‘All the wooden parts are 
oak except the wedges, 


PLUS HINGE 
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SCALE IN INCHES 
SSS eS 
012345678 9WNRDH GENE D IN BHM. 


which are maple. 
In building a piece of 
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thove net gives. Fi 


‘Assembly drawings of the table with the principal dimensions indicated « 
‘size detail drawings of important parts are contained om 


‘an inch scale for determining 
isepeioe Nos 140 
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COPIES PRINTED PAGE WITHOUT CAMERA 


Photographic paper in contact with the 
Printed page to be copied, making cer- 
{ain that intimate contact is obtained over 
the whole surface. A sheet of cardboard 
beneath the page and a glass plate pressed 
‘over the photographic paper are aids in 
assuring a good contact. The exposure is 
made by having the light from an incan- 
descent lamp shine upon the back of the 
Photographic paper. The light passing 
through the paper is absorbed where the 
surface is dark and reflected where it is 
white, thus making a true negative; that 
is, the regions dark in the original are 
light in the copy and vice versa. If 
there is printing on the reverse side of 
the page being copied, it will not inter 
fere with the reproduction. With a 
‘60-watt frosted bulb in a desk lamp about 
8 in. above the paper, an exposure of 
about two or three minutes is required. 
The negative obtained after drying is 

to make positive prints in the usual 
way, the light passing through the nega- 


GRAPHITE LUBRICATES 
TAILSTOCK CENTER 


Someries it is advisable not to. use 
cil or grease for lubricating the 
work tumed ina lathe, because 
marks may later cause difficult 
staining and finishing operations. An excel- 


tive’ to the photographic paper. Copies 
made by this method are facsimiles, and 
although the method does not give either 
enlargement or reduction. it obviously 
hhas many uses—Eart J. Haversrick. 


Hexe is an easy way to copy a draw- 
ing, diagram, tabulation, or bibliography 
printed in a magazine or book. Place the 
sensitized side of a sheet of single-weight 


lent, substitute—one, in fact, that_some 
‘workmen use exclusively in place of oil— 
is powdered graphite. A pinch of this, 
placed between the wood and tailstock 
center, will go far towards insuring vib 

less running and decreased hei 
while turning —E, W. 


RUBBER CEMENT AIDS IN 
TINTING PHOTOGRAPHS 


Wares tinting photographs, it often 
becomes necessary to leave some small 
portion uncolored in the middle of a com- 
paratively large area of tint, such as a 
‘white sea gull in a large expanse of blue 
sky, or windows in the walls of a brick 
hhouse. In such cases the work may be 


IMITATING SMALL 
WOOD CARVINGS 


Durticares of small carvings 
may. be easily” made. from a 

‘ood composition of the plastic 
type sold in cans oF tubes. First 
tack or glue the original cary 
ing, pressed ornament, oF model 
fon a smooth board and coat it 
with thin shellac, When dry, oil 
it tightly with any thin oil, Next, 


mix a thick paste of plaster of speeded up and simplified considerably 
Paris and water and cover the by covering the areas which are to remain 
carving quite heavily, being sure white with rubber cement, thinned if ne 
that all’ spaces are ‘thoroughly ‘composition essary with benzol, and ‘applied. with 


filled, ‘The thickness should be 
tat Teast twice that of the carving. Aft 
this plaster is hard, it is carefully: re- 
mover! from the carving 

rush the inside of this 
with hot parafin to prev 
‘Then press composition wood firmly into 
all parts of the mold and lay it aside for 


water-color brush,” The rubber 
will prevent the tint from coming in con- 
tact with the paper and can be easily 
peeled off when the work is dry. The a1 


a few hours, When the material is fully 
set, loosen the edges with the point of a 
knife and remove it from the mold. 
Should it stick, beat the mold in the oven 
for a few seconds; this will soften the 
paraffin enough to allow the imitation 
carving to be removed—Axcum Astos, ai 


which was protected in this way may 


ted th 


BENCH STOP HOLDS THIN 
STRIPS FOR PLANING 


Piaxtye the edges of a number of 
thin strips of wood becomes an easier 
task if a bench stop attachment is made 
like that, illustrated. Bore holes 1 in. 
deep in the side of a straight piece of 2 
by 3 in, stock to receive two 34- oF 1-in 
dowels, leaving about 54 in. between them. 
Drive dowels into the holes and place the 
“ewo by three” on the bench up against 
the regular head stop. Test as shown 
with one of the thin pieces to be planed. 
If it is too long and too thin to stand in 
1 vertical position under the pressure of 
the plane, set other dowels at each side 
of the piece where they will most effec 
tively hold it straight and reasonably firm. 
If the “two by three” is straight, the 
‘edges of the thin pieces may be jointed 
accurately—C. A. K. 


Is held im posit 


‘by mens of the ordinary head stop set 
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1. The home 


Desk Set = 
with Electric Clock 


WINS FIRST PRIZE 
IN WOODWORKING CONTEST 


SING only two small b 
piece of thin al 
Inches of piano wire 


alue and solder, Alan'C. Neils 
of Worcester, M 
desk set. whi 
enious features 
clock. This is but one example of the in 
Renuity, originality, and craftem: 

displayed by readers who entered 0 
cent woodworking contest (see P 


constructed from a 
“The remarkable entry submitted by 


{roma bell-ringing 
‘expands, opens the circuit, contra 
uit, and repeats the cycle, 
This movementis transmitted to the clock’s 
‘one hand by gearing made 

from bits of wire driven into 
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BOOTJACK MODEL HOLDS DOOR OPEN 


Tins unique door stop or wedze is 
built like a miniature bootjack, full size 
models of which were common no longer 
than a generation or two ago. It is par- 
Licularly appropriate for a room furnished 
in Colonial. style and ‘will always be 
examined with ‘curiosity, because 40 few 
persons in this automobile age Krnow what 
4 hootjack looks like. To make one, use 
34- oF Yin, maple, walnut, oak, or pine 
‘The dimensions are: length, 6 in. width 
at small end, 154 in; greatest widih, 25 


RACK KEEPS FERROTYPE 
PLATES UNSCRATCHED 


‘Ture amateur photographer who squee- 


sees his prints on ferrotype plates to get 
{lossy finish Knows what & nuisance it 
is to handle these plates without seratch- 
‘ng them. The solution is to build a rack 
as shown. Each plate is held at the four 
corners s0 that it cannot touch its nei 
bor, yet air circulation isnot im 

and the prints dry in the minimum time. 
‘Wooden sirips about 34 by 1 in. are used 
for all parts. Four of them are slotted 
with saw cuis as shown; then another 
piece is screwed to each end of each pair, 
thus forming two rectangular frames 
‘These are held in position to form the 
complete holder by four more strips, two 
hing placed at each end of the frames 
as shown —F. DR, JR. 
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in; Venotch, 114 in. wide and 234 in, 
deep: strip across botiom, 3 in. wide and 
Yin, thick, Cut the toppiece slightly 
‘tapering in thickness toward the narrow 
end, and make a curved notch in the 
larger end as. shown. Across the bottom 
nail a strip of wood with the lower sur- 
face beveled, and on this surface glue a 
strip of felt or rubber to prevent scratches 
and slipping: 8 natural wood nish i to 
be preferred, although enamel or lacquer 
may be used—Rov ELTOX 


NAIL SET ALWAYS HANDY 
IN HAMMER HANDLE 


Ir you carry a nail set in the handle of 
your hammer, you will know where it is 
‘when you want it. Bore a hole in the han- 
le large enough in diameter and deep 
‘enough to accommodate the set, without 
binding. Then, to cover the hole, cut a 
pear-shaped cap from a piece of sheet 
‘metal, preferably phosphor bronze because 
(of its’ slight springiness, Mount this with 
a brass escutcheon pin, and make a dent 
in the center of it, as shown in the 

graph below, so that it will remain in 
place over the hole- 


Your mall set will always be close at hand 
Uhr ia carried tn the handle ‘of ' hammer 


A stats. block plane, with the blade set 
for a shallow cut, will quickly remove 
paper from cigar box wood that is to 

‘used for making toys or models —W, LF, 


HOW TO SHADOW-PAINT NOVELTIES 


Fouoixe sercens of modern design 
various novelty pieces of furniture, 
well as wall panels, can be given a 
Linctive shadowy finish by the method 
illustrated. This treatment was recently, 
developed for decorating the walls of 
rooms in ultramodem apartments. A 


Smooth coat of the body color is first 
aoplied. Then the stneing cots pre 
lors to the paint used 
oF. One color only may be 
used. but obviously two or even. three 
sfillully. chosen and carefully” blended 
will ive greater depth and variety 

In addition, metallic powders may 
times be used. The stencil forms or masks 


are cut from stencil paper, or medium 
‘weight manila board shellacked on both 
sides. Charge the stencil brush lightly with 
Color and hold it square with the surface 
as indicated. Pat gently s0 as to obtain 
clear, sharp edges at the stencil and. a 
Smoothly. blended effect where the color 
joins the body tone—Davio Wester, 


Becta similar to “that pictured 


p 


Latest and finest of our flying models... 


The Winnie -Mve in Miniature 


POST AND GATTY’S ROUND-THE-WORLD PLANE 


EN youfollowMr. Bunch’s 


instructions in building this 

By ection miniature plane, 
vp You ave the bénefit of his 
J.DANNER — jumerous experiments and many 
BUNCH __ years’ experience. He is one of 
the greatest designers and build- 
ers of model planes. No illustra- 
tions, indeed, can do his work 
justice because they do not re- 
veal the perfection of each joint 
and detail. He is a skillful avia- 
tor and specializes in making 
stress analyses of large airplanes. 
Other models of his are shown in 
our Blueprints Nos. 50, 69, 82, 
ind 89-90 (see page 110) 


VERY airplane model maker must 

have said to himself, “There's the 

model I'd like to build,” when Wiley 

Post and Harold Gatty flew the Winnie 
‘Mae around the world in 8 days, 15 hours, and $1 
‘minutes. I know I had that thought while they were 
still winging their intrepid course over Siberia; and 
within a few hours after their plane touched wheels 
at Roosevelt Field, New York, a telegram came from 
Porvtar Science’ MonTitLy authorizing me to con- 
‘struct the model. The result of the experiments since 
‘made is the model illustrated in the photographs on 
this page and the dravings opposite, 

Ifyou construct this model, you will be delighted 
with its excellent lying qualities, The original model 
has made hand-launched flights lasting 114 minutes 
and extending 2,000 ft 

‘The ship chosen by Post and Gatt 
Vera, is known the world over for its high speed and 
its wreat weight-lifting capacity. The desis 
every effort to cut a . 
the result is a load-carrying airplane with pursuit 
plane performance. In building the model you will 
therefore gain an insight. into aerodynamics and the 
most modern methods of airplane construction. ‘The 
framework of the model is similar to the frame of the 
fullsize ship, the main difference being the cover- 

ig. In the model the main loads are taken by the 
structural members, whereas inthe full size” ship 
additional strength is given by the plywood cover- 
ing, 

"There are now numerous model airplane supply 
hhouses from which you ean purchase at low prices 
everything required for the model, The essential 
tools are a pair of small long-nosed pliers, a pair of 
short-nosed side-cutting pliers, shears, razor blades, 
and a sharp knife. The writer has also found useful 
a No, 18 ship or draftsman's curve. 

‘The drawings are practically self-explanatory from 
the standpoint of an experienced model maker, but 

ited in size because of being restricted 
toa magazine page. You will find the work a great 
deal easier, therefore, if you send 75 cents to the ae. * 
Blueprint Service Department of Porvtar Screxce J; and two photograph of ie om the pround 
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‘Moxruy for Blueprints Nos. 141, 142, cementing and binding the longerons to peller is carved from a block of soft white 
and 143 (see page 110). These show ali the rings at their proper locations, the pine 1 by 2/4 by 20 in, The covering 
the parts and every detail of construction rings. Ob- throughout is Japanese tissue of rice 
fon a much larger scale. three paper applied with banana oil and doped 
prints you will also receive a Home Work- i stations 4 and D form with a solution of four parts acetone to 
shop Bulletin 3,000 words long explaining it H is to one part banana oil. Detailed instructions 

carriage is built for all the operations are contained in the 


the construction st : 
She model Kl be ose i 3354 in, 


4 
: 
} 


long and has'a wing spread of 48 in. Be- ng paper, and To fly the model at fist, use from 30 to 
fore beginning work on the fuselage, make piano wire. 432 strands of 1/32 by 14 in, model air- 
4 full size layout of the side view and the in two halves, plane rubber. When you are more expe- 
top view, The fuselage is built of split spars are balsi rienced, you can increase the power and 
bamboo in sizes ranging from 1/16 by irom 3/16 by launch ‘the model in a tremendous climb, 
1/16 in, to 1/16 by 3/16 in. Rings A, B, by 5/16 in. at Tt will continue to float upward and then, 
and Hae circular; rings C, D, &, F, and ips 1/16 by after the power has gone, it wil lide 
G, oval. The fuselage is ‘assembled by are used for the tips. The pro- long way before touching’ the ground. 
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SHIELD KEEPS REFRIGERATOR COLDER 


Aut refrigerators, clectric and otber- 
wise, possess one bad fault: as soon as the 
door is opened, the cold air at the bot- 
tom flows out in large quantities. Further- 
more, inthe case of certain electric 
refrigerators with the mechanism at the 
bottom, hot air from the condensing coils 
rises into the refrigerator, The simple 
aitachment illustrated prevents this and 
effects a substantial saving in the running 
txpense. White duck was eut to the shape 
shown in the drawing, and a heavy wire 
frame for the front was made. ‘The duck 
was sewed to the frame by hand. The two 
‘wood strips at the side were fastened to 
the one at the bottom with brass angle 
Pieces. ‘The side strips were fastened to 
the shelf pegs. As the front-view photo- 
graph shows, there is plenty of room for 
etting things in or out of the refrigerator. 
Usually itis sufficient to pull out only one 
side of the flap. The ironed creases pre- 
vvent any interference with the closing of 
the refrigerator door—Jack. C. CorTos. 


TROMEPCREASE At Foe 


1t cpened out 


‘Above: How it 
she Botton shelf 


HOW TO TIE THE USEFUL PIPE HITCH 


iteh, elthe 
e or double form, is use 
ful wherever a pulling action 


between a rope and a pipe oF a 
rod is desired. For pulling pipe 
‘out of a well, extracting fence 
posts and stakes, suspending 
‘objects from a rope tied to a 
vertical post, tying a cord to a 
toy archery ‘bow, and for nu: 


merous other purposes, you will 
find it worth while to know 


ke this. kn 
le hitch is ¢ 
where a 

ind of rope of cable will 


Preferable where 
pull i exerted, 

< shows eter ot he pipe the single form, provided 
Biche tied ‘The’ deubie hich Hiuntested te the eval te the rope is not of great 
Sronger snd even easier to ie, provided the repe fv ahort —length—W. E. 


photog 
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DUSTPROOF CASE HOLDS 
SHARPENING OUTFIT 


May home workers have wondered 
why their oilstones have lost some of 
their original sharpening qualities. This 
may be due to using a gummy oil, to the 
wal settling of dust on the oily 
stone, if it is not kept covered, or to 
both causes. The sharpening kit ihistrated 
is specially designed to keep the oilstone 
protected from the dust and also provides, 
‘place for the smaller sharpening slips, the 
strop, and the oll can, Make the base of 
34 by 10 by 18 in, pine or similar wood, 
‘with to cleats screwed on its underside 
as shown, Mount the whetstone in a 
block of wood, if it was not originally 
purchased in a’ wooden box, and fasten 
it to the base. Make a rack to receive 
your assortment of slip stones by brad 
ing pieces of wood to the base, and set 
a short-nozzled oll can into the base as 
shown. Glue a leather strop at least 2 
by 8 in, to the base at the right of th 
oilstone. Make the cover the sme ove 
all size as the base and about 2¥4, in, 
high inside to allow for the oil ean. ‘The 
sides may be ¥4 in, thick and the ends 
34 in. while the top may be cut from 
thin plywood, 14-in. pine, pressed, wood, 
‘or wall board. Hang the completed cover 
by placing two 134-in, hinges at the back. 
Two coats of varnish will prevent ol 
from soaking into the wood—K. A. C. 


TAP WRENCH FINDS USE 
IN LAYING OUT WORK 


Waex small parts are being laid out 
for assembled, a light spreader of some 
kind is often needed, particularly if the 
work is such that an ordinary clamp can- 
not be used. In such cases a tap wrench 
oor small hand chuck frequently will serve 
as shown below. The jaw nut has a 
‘movement of from % to 34 in. and small 
blocks can be used’at either end of the 
chuck if the distance is too great for it 
Even if many small clamps are available 
this kink is likely to be useful—F, B. 
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How to Obtain the Best Possible Image when... 


TRANSMITTER 


va 


Tonited layer of the atmosphere 


¥ NEIGHBOR, Don Marshall 
‘who is a radio’ expert and tel 
vision experimenter, smiled 


T asked him to 
drop over to my house and tell me what 
had gone wrong with my television re- 
ceiver, “What seems to be the trouble?” 
he aaid as he reached for his hat and coat. 
"Can't you get any image at all?” 

“Oh, yes, T can get an image all right.” 
explained hurriedly, “but it's so blotched 
and streaked with black that it looks like 
tay last year's overcoat does now that it 
hhas served as summer rations, for the 
moths, You see." 1 continued, “the day 
After you and 1 finished assembling the 
parts, T was called out of town on busi 
hess.’ Tonight was the first real chance 
Tye had to try out the set. If you re- 
member, when we finished las time it was 
$0 late we only had time to pick up 2 
printed signature sign. Tonight 1 thought 
Yd try to pull in some of these half-tone 
programs people tale about.” 

“Well,” ‘Don. said as he inspected the 
disk, “if we hadn't tested the scanner and 
found it 0. K.. Td say the trouble was 
caused by not having the holes accurately 
placed. Did you clean. the holes after 

ting the disk black?" 
T certainly did. Then T ran a dell 
through ‘each hole and took great pains 
to er, hat paint remained around the 

Then T guess dirt must have got in 


knowingly wh 
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them in some way when we reversed the 


disk. Try cleaning them out again,” Don 
suggested. “The slightest amount of dirt 
will cause trouble.” (See Fig: 4.) 

When the holes had again been cleaned, 
Don's face lighted up as he synchronized 
the disk and obtained an image free of 
any streaks or blotches. “That's just one 
of the things that can go wrong. with a 
television set,” he remarked as he shut 
off the motor and leaned against one 
Comer of the bench. "Sometime sooner 


‘ . Operating a 


elevision Set 


In this article, the sixth in a series telling 
of an amateur's experiences in television, 
Don Marshall shows how to detect and 
overcome simple image difficulties 


By 
Grorce H. Watrz, Jr. 


or later you'll re- 
ceive a ‘ghost image 
and then you'll think 
you're either seeing 
double or that the 
set's got completely 
‘out of order.” 

“A ‘ghost image'?” I asked somewhat 
puzaled. “What is that? 

“You see,” Don explained as he made 
a hasty sketch (see Fig. 1) on a piece of 
scrap paper that was lying on the bench, 
“the theory is that as the television sig: 
nals leave the antenna at the transmitter 
they resolve into two identical components 
—one which travels parallel to the earth's 
surface and another which travels upward, 
This second component continues upward 
‘until it strikes the heavily-ionized portion 
‘of the atmosphere called the ‘Heaviside 
layer’, which serves to deflect the waves 
downward.” 

‘Now let me get 


this straight,” 1 
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Pig 4 Dark 


interrupted, “First, the television signal 
splits up into two parts and one of these 
parts travels along the earth's surface and 
the other travels upward until it hits the 
Heaviside layer; then itis reflected down- 
ward again.” 


pose you are in the direct path ¢ 
reflected Heaviside component and also 
recelve the earth-bound signal. Each signal 
will serve to form an image, but since the 
Heaviside component travels a greater dis- 
tance it will reach the receiver slightly 
later than the main component and. will 
form an image to one side of the first 
image. [See Fig. 2.] 

“If this second image,” Don continued 
“exists. only when receiving the signals 
from certain stations, it is formed by this 
Heaviside component, and. the only. rem- 
edy is to change the position of the 
antenna. However, if this second image 
exists with all stations, it is probably due 
to the design of the impedences used in 
the receiver itself.” 

“While T was on my trip," 
Don finished bi 
plenty of spare 


{sin." T sid when 
explanation, "I had 
we on the trains so T 


OLD WELL MODEL 


HE. old-time well with its iron- 
‘bound bucket and golden brown 
gourd dipper will, before long, be 

as scarce as fintlock muskets. Before we 

forget what one looks like, let's make a 

small well Lo serve as an ornamental nov- 

elty for holding cigarettes and matches, a 

tobacco pouch, pencils, collar buttons and 

ccuif links, or any small objects. 

‘The model illustrated was macle entirely 
‘of white pine with one tool—a thi 
bladed pockethnife kept extremely sharp. 
‘The “stones” were whittled and assembled 
around a bottle used as a form 

‘As the well is approximately 414 in, in 
diameter, the base should be at least 7 
in, wide. Make it irregular in shape, taper- 
ing off towards the edges. Mark the di- 
visions between the cobblestones. with 
pencil or knife blade and cut away the 
‘wood as shown, 

‘The well “stones” are cut from blocks 
of wood 1 by 1 in. in cross section and 
ranging in length from 34 to 1% in. A 
small portion of the tops and bottoms of 
the ‘'stones” in the first and second layers 
are left flat so that one layer can be glued 
to another. The stones for the top layer 
fare left flat on their bottoms, but the 
other surfaces are cut irregulasl 

‘The well posts are about 7% by 74 by 


a 


Pig. 5. Tages oot of 
sre caused by the dak 


ame horizontally 
ing out of sep 


did quite a bit of reading on television. 
Several times I ran across the statement 
that images out of frame, up and down or 
vertically, are caused by the fact that the 
receiving ‘and transmitting disks are out 
‘of phase. What's mea hat?” 

“The solution to all framing difficulties.” 
Don explained as he made several sketches 
to illustrate his point (see Fig. 3), “ean be 
found jn the theory governing the opera- 
tion of the scanning disk. To receive a 
perfect image, corresponding holes on 
both disks ‘must be scanning relatively 
corresponding areas on the picture area 

mitted and the plate of the neon 
When an image is out of frame ver- 

Don continued (sce Fig. 6), 
disks are revolving out of phase, which 
‘means that when hole number oné at the 
transmitter is passing a spot at the upper 
left-hand comer, some hole in the middle 
of the receiving spiral is scanning the 
cathode plate,” 

"In other words,” I suggested, “the 
angular positions of corresponding holes 
‘on both spirals do not match. 

‘That's right,” Don nodded. “Now you 
can also receive an image that is out of 


eally wut of frame 
otatiin of dine 


frame sideways or horizontally. ‘This con- 
dition is caused by the fact that while 
the disks are revolving practically in 
phase, they are slightly out of step, and 
that causes the receiving disk to build up 
the image to one side of the actual posi- 
See Fig. 5.) 

“Sounds rather involved to me,” I ine 
terruped, "How do you remedy these 
troubles?” 

“Horizontal framing can be accom 
plished by shifting the neon lamp to one 
side or the other until a complete image 
ig obtained. By shifting the lamp you 
change the position of the image arca and 
«cause the disks to revolve in step. Ve 
cal framing can be effected by’ slowing 
down the motor with an increase of thumb 
pressure and resynchronizing. If the pic- 
ture is not framed by the first try, resyn~ 
ehronize again, If you are using'a_syn- 
chronous ‘motor, itis necessary only to 
‘open the circuit momentarily, closing it 
when the picture frames at the bottom.” 


‘ext_month Mr, Walts will conti 
this series of articles with a discussion of 
methods of synchronization 


WHITTLED FROM WOOD 


584 ing, but one is a trifle longer than the 
vther, The top ends of the posts are cut 
igularly, and the surfaces are whittled 
to look as if they were rough hewn and 
cracked from long exposure to the weather. 

‘The bucket is whittled from one piece, 
bands, staves, and all. The gourd dipper, 
too, is cut from wood and hangs on a peg 
inserted in one of the posts. The method 
of assembling the windlass is shown in the 
photograph. The crank fits over a square 
tenon on the end of the roll, and a wooden, 


ieyeles built for two 


peg is inserted through the end of the 
tenon to keep the crank from sli 
off. A round tenon on the end o 
handle passes through the other end of the 
crank and is similarly held by a peg, 

‘A weatherbeaten effect can be obtained 
by staining the wood with fumed oak 

tle paste. white 

lead here and there to give a grayish cast. 
‘The dipper is painted with orange water 
color, and the cord, which represents the 
bucket hoisting rope, is stained dark 
brown —Curartes H. Auer, 
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For colds 
and irritated 
throats 


Garele with the 


Make sure that the mouth wash you use 
kills germs. But make doubly sure that 
it docs not irritate tender tissues with 
which it comes in contact. Mouth washes 
so harsh as to require dilution may irritate 
tissue and thereby make it easier for 
‘germs to gain entrance to the body. Such 
irritation also slows up nature’s processes 
of recovery, 


Safety wins acclaim 


‘There ean be no question of 
Listerine’s safety and its 
germicidal power. Both 
have won the commenda- J] 
tion of the medical profes- 
sion, Its entire reputation 
as.an aid in preventing and 
remedying colds and asso- 
ciated sore throats is based 
‘upon these two properties. 

If you compare the 


.. Reduces 
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TASTES 
PLEASANT 


~~ 


product itself and its results with ordi- 
ary mouth washes and their results, its 
superiority is at once apparent. 


Aid in preventing colds 


To keep the mouth healthy, gargle with 
Listerine twice a day at least. Used thus 
it is a precaution against cokis, other 
mouth infections and bad breath. When 
you feel a cold coming on increase the 
frequency of the gargle to from three to 
five times a day. That often nips the cold 
at the outset or checks its severity. 
Millions realize this. 


Half os many colds for garglers 


Controlled laboratory tests contribute 
further proof of Listerine’s ability to pre- 
vent infection. 

OF 102 persons under medical super- 
vision for a period of sixty days, one- 
third, called “controls” did not gargle 


SAFE antiseptic 


Listerine; one-third gargled twice a day; 
one-third gargled five times a day. Note 
these amazing results: 
Colds less severe 

‘The group that gargled twice a day con- 
tracted only half as many colds as those 
who did not gargle at all. The group that 
led five times a day contracted one- 
third as many. And in both groups the 
colds contracted were less severe and of 
shorter duration than in the group that 

id not gargle. 

‘These scientifically controlled tests, per 
formed on average people under aver- 
age conditions, definitely indicate the 
high value of Listerine in arresting in- 
f 


Keep Listerine handy in home and 
office. Gangle with it twice a day at least. 
It keeps not only your mouth but your 
breath clean. Lambert Pharmacal Com- 
pany, St. Louis, Mo, 


Risk of Colds 50%, Tests Show 
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« » Nation-Wide 
Miniature Coach Contest 
Points Way to Better 
Craftsmanship 


‘that matter ‘everyone who information was available, how the 
does any type of fine craft experience of the judges could be turned 
‘work—can learn several valuable to the advantage of those readers who 
lessons from the inside story of the make a hobby of building model 
judging of the first annual coach ‘The method used in scoring the coaches 
model competition of the Fisher proved to be most ingenious and unbeliev- 
Body Craftsman's Guild and from ably accurate. Tt gave the judges a def- 
hhints given by some of the success- inite and clear-cut standard by which to 


E ERY model maker—and for find out how it had been done, and, if any 


ful contestants. The guild is a test all points of craftsmanship involved, 
national organization of boys from Each coach, it appeared, had been indi- 
twelve to nineteen years old vidually scored in a printed booklet con- 


All the models were built from taining eight large pages of tabular matter, 
the same plans of a two sheets of which are reproduced in 
poleonic coach provided miniature on this page. The score was 
by the guild. Entries divided into six parts, 100 points being 
from each State were allotted to fidelity to ‘scale, 75 to wood 
judged in the State, craft, 75 to metal craft, 75'to trim craft 
nd the first and second or upholstery, 75 to paint craft, and 100 
‘winners—104 models— points to home-cast and handmade metal 
were sent to Detroit parts. If metal castings were purchased, 
for the selection of the only 50 points could be scored under the 
four national winners, last heading; this was so that boys who 

= From their own experi- bought their castings would have no 

ence in conducting advantage over those who made their own. 


wow scornz 1 home workshop con- In testing a model for fidelity to scale, 
WAS KEPT tests, the editors of twenty-four metal templates or gages were 
Srseailen eossck:. NO ie Porvtar Screxcr used. For example, if the wheel base 


Moxy knew what proved to be perfect—not 1/16 in. off 
ly difficult task the | —five points were given the model. If the 
judging of the coaches must have front wheel diameter with the tire was 
es — been. “A representative was there- exactly 3 15/16 in. and the “turn-under” 
‘the right fore sent to Detroit especially to or toe-in was (Continued on page 120) 


fo teat each coach for 
ke 


igh tabu 
Tike 
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THE TEMLOK-ISULATED HOUSE IS EASIER TO LIVE IN... EASIER TO SELL 


NE PENNY of your 
building 


=) dollar 


. + buys lifelong 
fuel-saving and comfort 
for your new home 


VEN if it cost "a lot of money” to insulate your 

‘new home with Armstrong's Temlok, it would be 
worth while because of the money Temlok insulation 
saves in the cost of heating equipment and of fuel. 

But Temlok casts litle— in fact, om the average the we of 
this efcient insulation adds only one penny to each dallar of 
the fist cast of your honse. 

A warmer house in winter, A cooler house in sum- 
mer, A smaller investment ia heating equipment. 
Lower fuel bills right from the start, Higher resale 
value if you ever want to sell. All this gained by adding 
‘not more than one pet cent to original building costs 

Armstrong's Temlok is the new, improved insulation 
board perfected after five years of exhaustive laboratory 
and experimental work by Armstrong. The name 
Armstrong long has been famous for fine linoleum 
and an outstanding one in insulation, 

‘Temlok is permanenly efficient. I is made rom the 
heartwood of southern pine, the fibres of which are 
impregnated with natural resin, This resin makes the 
fibres highly moisture-resistant. The result is that 
‘Temlok has unusually low absorption of moisture and 
does not lose its insulating efficiency. 

Armstrong's Temlok is used as a plaster base, oF (0 
replace sheathing, of as wallboard for finishing attics, 
basements, garages, and farm buildings. 

Your local lumber dealer can supply Temlok In- 
sulating Lath or Temlok Insulating Board. Amsrenrs 
‘The coupon below will bring you a sample 
and an interesting booklet. et 


Armstrong's 


TEMLOK 


BUILDING INSULATION 


MADE BY THE MAKERS OF ARMSTRONG'S LINOLEUM AND ARMSTRONG'S CORKBOARD INSULATION 
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ANY forms of automobile tug 
gage carriers have been devised 
for the running board of the car, 

Figure 1 shows a handy arrangement that 
{s especially suited for the occasional tour 
ist who does not want a more cumbe 
some arrangement, Heavy screw eyes are 
fitted to the rear fender and the running 
board pan by drilling holes through these 
metal parts and screwing the eye into 
small blocks of wood underneath. A see~ 
tion of rubber cut from an old inner tube 
is ited with strong harness snaps at each 
end. The rubber strap is doubled over and 
through the handles of suitcases and 
snapped. into the screw eyes. Of course 
the position of the screw eyes and the 
length of the rubber inner tube strap will 
denon the naar ofthe gene tobe 
carried. 


RADIATOR SIPHON 


‘Tue obvious method of removing 
water from the radiator to make room 
for alcohol or 


other wntisfreeze 
Hui is to open 
the petcock an 
dave it of. A 
simpler method 

to siphon the 
water out of the 
radiator from the 


filler cap open- 
ing. Figure 2 Fig. 2, Win » rather 
hows a way to ba ed ne Uabaped 
do this without Parity” siphose 


geiting a mouth 
ull of dirty radiator water, A copper or 
brass pipe is bent into Usshape and a 
double-ended rubber bulb is fitted to one 
end. The other end of the rubber bulb is 
fitted to a piece of rubber tube of any 
desired length, and a snap shut-off is 
placed on the tube just below the bulb. 
To start the siphon, squeeze the bull flat 
and release it. Then release the snap and 
the flow starts at once. When enough 
water has been drawn out of the radiator, 
shut the snap valve agai, 
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‘Timely Hints for All 
Who Work on Cars 


7 WIN A S10 PRIZE 
Each month we award $10 for the best idea 


sent in for motorists. This month's pri 
F. Read, Everett, Mass. ( 


to George 
Contributions are r 
mobile mechanics 


5). 
iested from ail auto- 
if published. will be 


paid for at regular space rates, 


Pig. 3. You 
potting oa 


HOOK APPLIES CHAINS 

Ficure 3 shows a clean way to apply 
chains to tires. Take a heavy wire and 
bend hooks at each end as shown. Place 
this around the tire between the spokes 
and hook into the end links of the chain, 
which should be stretched out behind the 
wheel. Now run the car forward slowly 
and the chain will be pulled around the 
tire so that snapping the chain ends to- 


Fig ese tic tw ea 
Whites wire will open ext door If key ie lo 


WHEN KEY BREAKS 

Ir 1s awkward to have the door key of 
your car break off in the lock. It is often 
possible to open the lock under 
such conditions with the aid of 
4 screw driver. The portion of 
the key remaining in the lock 
will hold the pin tumblers in 
the unlock position, so if you 
can wedge the end of the screw 
driver into the key slot it can 
he tumed. A lost key is still 
more serious, as it usually 
‘means breaking the lock. with a 
repair bill as a result. Figure 4 
shows a way to get into the 
car when the key is lost. Drill 
a hole through the metal par- 


Fig. 6. Starting old cars i speed 
(Eibie ia rum to aeitstarver feame Inatend of car frame 


tition at the rear of the engine and hook 
the inside door handle with a piece of 


WINTER STARTING 
Ficvar 3 shows a wiring arrangement 
that will make winter starting easier by 
automatically providing a fat, hot, spark 
when most needed; that is,” while the 


Starter motor is cranking the engine, The 

equipment re= 
melt quired isa 
non Stop-light 


switch and asix- 
volt, motorey= 


cle-type storage 
mete battery. As you 
sroruicer will note by the 
aor me wiring arrange- 
ne ment, when the 
foot ‘is placed 

on. the starter 

pedal the cur- 


rent supply to 
he 


Big, 5. Motoreye 


Jeaving the mo: 

eycle bat 
tery to supply the regular 
battery operates the starter motor, When 
the foot is removed, the stop-light switch 
connects the motorcycle battery in par 
allel with the regular battery so that it 
is kept charged, 


ANOTHER STARTER IDEA 

I op cars it is often noted that the 
self-starter does not seem to have much 
kick to it even when the battery is freshl 
charged and the self-starter motor itself 
is in perfect condition, This trouble is 
‘due to corrosion in the joints of the car's 
frame, which slow down the flow of cur- 
rent between the negative terminal of the 
battery and the frame of the self-starter 
motor, A remedy is shown in Fig. 6, Run 
the ground cable directly to the frame 
of the self-starter motor instead of to 
the nearest place on the car frame, 


up A the ground 
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than 30 


SKF BEARINGS 
On U.S.S. AKRON 


The World’s Greatest Single 
Tribute to Any Bearing 


loft, her eight great 


Throughout this new gigantic marvel of the air are 
more than three thousand 205" Bearings... the 
greatest single tribute ever paid to the design, the 
quality, the depen of any bearing. 


has written aviation 
elected solely up 


SKF Indus 


1 Tne. 40 Eth St., New York, N.Y. 


okKE 


BALL AND HOLLER BEARINGS 


rch te ih IBlinde Martech mars ten... 
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THE TRICKS OF TAKING 


seth your camera 
Tn front af a wi 


trouble with this picture. tak- 
ing. business,” remarked an, enth 
brexinner tome the other day 
every time [start out to take pictures, 1 
find lots of things 1d like to snap and 
then I find T can't do it with my camera 
“Why can't you take them?" T asked 
smiling, at my recollection of the time 
‘when Tid bumped into the same trouble 
“Well, to begin with,” be grumbled 
“how am T going to take a nice close-up 
picture of a flower when I can't set the 
Eamera for a distance less than six feet? 
How am I going to take a 
whole lake when only part of 
the finder? How do, T take a 
the woods when T'know it’s so dark a 
snap won't give me anything and I haven't 
any tripod? Isn't there some kind of a 


0 


universal camera that will take all kinds 
tres with equally good results?" 
‘ve never found ofe ina. good many 
years of searching," T replied, "although 
ome of the more elaborate types can do 
2 ‘perfectly astounding varity of work 
Youd have to cart around 4 whole truck: 
load of photographic apparatus 
ranted to. be prepared. for every 
However, before you do that, why ‘ot 
Jeam the real possibilities of your own 
camera? Then if, later oo, you eta finer 
and more elaborate camera, Youll be able 
to take full advantage of its possibilities.” 
Most beginners encounter this problem 
of camera adaptability as soon 35 they 
Start to take pictures the least bit outside 
‘of the beaten track. The trouble i. of 
Course, that most cameras ate designed $0 
48 to be as simple as possible and sill 
meet the requirements of the average 
Smateur who is interested only in taking 
snapshots of people, either singly or in 
roups, and in shooting views that. will 
femind him of the places he has visited 
‘Ndditional camera adjustments pecmiting 
a greater variety of work would only com 
plicate matters for this average amateur 
photographer and result in more spoiled 
pictures ; 
“Take as an example the close-up pic 


of 


Hard-to-Ger Photographs 


By FREDERICK D. . 
RYDE! 


» JR. 


Panoeame 
torning 


Contributors to the 
Home Workshop will find 
particularly helpful the sug- 


gestions on this page for taking 
close-up photographs. If you submit 
clear and interesting illustrations with 
your contributions, you will increase their 

chance of acceptance. And if they are pub- 
lished, your check will be proportionately larger. 


ture of the flower which my friend sug- 
ested. The closer you are to an object 
the more accurately must the lens be 
focused. Anyone cin estimate six feet 
within a foot, which is good enough; but 
few people cin guess two feet within a 
‘couple of inches, However, you will find 
that the front of the average camera can 
bbe pulled out considerably beyond the six- 
foot mark, and if you want (o take close- 

sy. Some time when the 
remove the back. Then 
cut a strip of Ussue paper the width of 
the film and long enough so that you can 
attach it to the film spools and roll it 
tight across the picture opening. 

‘Next open the front of the camera and 
piace it on a tripod or on the table 
at a window, Set the shutter for 
“time,” and open it. Also move the 
phragm lever so that the opening through 
the Jens is maximum, 

Now look at the tissue paper and you 
will see an image of the window—upside 
down, of course. By moving the camera 
nearer or farther from the window and 
at the same time adjusting the position 
of the front which carries the lens in its 
shutter, you can get the shadow image 
sharply’ defined, Obviously, you can pull 
the front out beyond the six-foot mark 
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Station Y- 0 a U and the Face that’s Fit 


Wnuaraver your station in life may be, Hold your razor lightly, watch it skim 
your face broadcasts a lot about YOU. along, leaving a path ‘that’s smooth 
Ific is well-groomed... Fit... the and clean, Notice how relaxed your 
world is more likely to give you a fecls. No sting. No dryness. No 
hearing. grease to clog the pores—to clog and 
That is why millions of confident, dull therazor. Williams Shaving Cream 
clear-complexioned men start every is kind—and there is not one atom of 
day's program with Williams Shaving dye to mar its purir 
Service. Now thrill to the tingling, tonic 
Begin with thatsnow-whiteWilliams  touchof sparkling Aqua Velval Dash it 
lather. Brush it on briskly. It’s moist. _ gencrouslyover thestill-moistskin. It's 
It's mild. As refreshingly cool as the bracing. It's invigorating. Ie freshens 
dawn—but not uncomfortably, chem- and firms the tissues . . . helps to care 
ically cold. A generous lather thatcon- _ for the tiny, unscen nicks and cuts... 
ditions the skin as well as the beard, conserves the good-complexion mois- 
ture, Aqua Velva keeps the skin in the 

pink of condition—clear-roned—all 


wituzams snavixe trovro: | “4Y long. d | 
Lather ina very me form. Quick. Mild, Williams Shaving Service is for you 
Instsbetesocdrprenyeresshand | for all Face-Fit men who command 


ere yu are Great, te, fora sham 


attention and respect. 


MAIL THIS! I will show you the way to Pace Fitness 


Tae J. B. Wiuases Goupaaee, Depe, PS140 

Glastoobury, Cona., U. 

Covad Adivet: 3952 Se, Patrick St., Montreal 
1am anxious to try Williams Shaving Service. Please tend 

sme tial sizes of Williams Shaving Cream and Aqua Velva, 


JUST NOTICE THE FINE SKINS OF MEN WHO USE 


SHAVING CREAM——AQUA VELVA 
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and then find, by moving the camera, at 
‘what distance from the lens to the. win- 
dow curtains the image is sharp. Take 
& piece of fishline ‘or reasonably. non- 
stretchable cord and put, knots in it this 
distance apart, Also note how much of the 
window appears in the finder and_ how 
the finder ‘view compares with the image 
on the tissue paper. They will not quite 
correspond owing to the fact that the 
finder lens and the camera lens are not 
in the same line. Scratch a line on the 
front board to indicate the position of the 
distance-indicating finger. 

‘When you want to take a close-up, all 
you have to do is pull the lens out to 
the marked position, use the knotted string 
to measure’ the distance from the lens 
adjust the position of the object in. the 
finder, and! make the exposure, “which 


should be half again or twice as long as 
for an object six feet away. If the camera 
bellows doesn’t pull out far enough to 
get small objects as big as you want, buy 
4 fifty-cent portrait attachment, slip it 
over the Jens, and use the method just 
described to find the new, closer posi- 


Incidentally, the use of a knotted string 
to check your distances up to ten feet 
will, result. in sharper pictures. 

‘The taking of panoramic. pictures with 
tan ordinary camera also is quite easy 
Set it up on the tripod (note how often 
‘tripod is needed for serious photography 
tnd get one as soon as you can), making 
sure that it is perfectly level. Turn it 
around so that the finder takes in the 
end of the view. Make an exposure and 
wind in a new film, Turn the camera 
about twenty degrees and make another 
exposure, and again wind in a new film 
Repeat this process until the last expo- 
sure takes in the other end of the view. 
By careful work in trimming and match- 
ing the prints, you can get_an excellent 
panorama view of a. whole lake or other 
Wide view. By turning the camera only 
twenty: degrees, there will be a wide ma 
gin on each side of each print which is 
trimmed off in matching, and the result 
gives less distortion than if you turn the 
camera so much that the prints match 
near the extreme edges, 


410 
Offered for the Best 
Close-up Photo 


wlhat'e test be taken’ dering he 
‘months of November and December, 
1931, by an amateur. 


tive to the Photographic Editor 
mine than January 1, and mark 
Your, etey “December, Photo Con 
tive returned! ends sell-addrested, 
Stamped ‘envelope with entry. 


Winner of Third Contest 


pictures w! 
for a snap, is, of course, 
bby placing the camera on a tripod 
or, if you haven't a tripod, by. restin 
the camera against the side of a tree. 

vvery useful accessory in such cases is the 


‘optipod, which is tripod with the legs 
removed and a universal type of clamp 
substituted so that you can clamp it to 
the edge of a table, the (op of a chair, a 
branch of a tree, or almost any other pro- 
jection. 

Another type of picture that often 
turns out unsatisfactorily for the ama- 
teur is the distant view. Suppose, for 
‘example, you see some distant-moun- 
tains enchantingly framed in the openit 
through a clump of trees a short di 
tance away, The mountains appear clear- 
ccut enough to you, but when you get your 
prints from the photo finisher or make 
them yourself, you are likely to find that 
the distant mountains either have disap- 
eared into the white of the sky or they 
are 50 dimly defined as to spoil the effect 
you wanted, 

‘The mountains aren't to blame, neither 
is your camera. ‘The trouble is that all 
very distant objects are somewhat ol 

ed by a blue haze. This blue haze is 
ich in blue rays to which ordinary film 

‘most sensitive, What. you get, there- 
fore, is a fine picture of the haze between 
you and the mountains. The solution is 
io use a yellow filter over the lens. The 
effect of the yellow filter is to cut olf the 
blue rays from the haze and allow the 
light rays actually reflected by the di 
fant mountains to operate, unhampered, 
fon your film, Yellow filters can be ob: 
tained in various densities, On roll film, 
even the new faster, more orthochroma: 
tic types, they greatly increase the nec- 
essary exposure, For average distant 
views, a yellow filter that 

exposure from three to fiv 
five excellent reslls. 

Tf you want to see how much a yellow 
filter will improve all your distant views, 
just try taking the sime view with and 
‘without the filter. 


If you have any specific questions to 
cask regarding picture-taking problems you 
‘have encountered, write Mr, Ryder in care 
nie i nla Hide nd 
addressed envelope for his reply. In the 
forthcoming January issue, Mr. Ryder 
will tell how to take pictures by artificial 
light, and in the February issue he will 
discuss fashlight photography. 


NOW READY 


. Your Copy of 


the 


1931 Home Workshop Annual | N D EX 


To take advantage of this special offer, 
fill out and mail this coupon tmmedi- 
ou ‘wish the 1930 Index ale, 


31 Fourth Avenue, New York, N. Y 


Teme send, me the 1951, Hane Workshop 


HE 1931 index of the Home 
Worishap ‘Department is now 
ef sent to am 
for ten cents to cover the 

nd ailing 

‘all the 


es, arto many 


index will enable you to find in- 
stantly any article to. which 

wish to refer. Tt really places at 
your disposal for ready reference 
2 mass of information scattered 
through twelve issues and equiva- 


lent to a book of at least 700 pages: 
the finest and most up-to-date 
material of its kind. Thousands of 
Feaders took’ advantage of last 
Peses oer and gent for the 1930 
index, which had to be reprinted 
to supply the demand, To avoid 
Scag ET out the coupon se tac. 
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Rifle Teams— 


1932 Style! 


Where could a boy find a better partner than 
his own father, or one better adapted to teach 
him to be a keen athlete and a good sportsman? 

In golf, tennis and shooting you see father and 
son teaming up together, and every time it 
winning combination. 

Many fathers today realize that there's 
nothing that will promote good fellowship and 
understanding like target practice. A little stiff 
competition over the shining barrel of a rifle 
will do more to help you and your son get better 
acquainted than anything else, 

‘WithaDaisy Pump Gun handy, the “old man” 
can prove to the youngster that mature judg- 
ment and steady self-control count for success 
both in business life and in sport. And the 
youngster can give his dad some real stiff com- 
petition when it comes to keen sighting and 
‘quick trigger action. If you haven't tried it, get 
in on this fascinating sport without delay. 

‘And when you have developed some real skill 


DAISY MANUFACTURING COMPANY, PLYMOUTH, MICHIGAN, U.S. A. 


DAISY ~~ 


AIR RIFLES 4 


Use Bulls Eye Steel Shot, thecheap- 
est, truest shot for all Air Rifles. 
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‘as a team, you can challenge the neighborhood. 
‘There's rare sport to be had in front of a target 
with a crowd of good fellows, young or old, 
equipped with Daisy Pump Gun: 

If you have thought of the Daisy Air Rifle as 
merely a toy, you haven't seen this new im- 
proved Daisy Pump Gun. This remarkable rifle 
is the finest boys’ gun ever made, with polished 
walnut pistol-grip stock, and slide action, a true 
replica of the rifle used by big-game hunters and 
explorers. A safe gun, and remarkably accurate 
in its range. 

Get the boy this new Daisy for Christmas, and 
start off the new rifle team for a winning year 
in 1932. Ask your dealer to show you this fa- 
mous rifle, a S0-shot repeater for only $5.00. 
Other Daisy models, $1.00 to $5.00. 

A free copy of the Daisy Manual on request. 
A valuable booklet that gives 
boys the fundamentals of marks- 
manship and drill. 
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HINTS ON 


MAINTAINING 


Automatic Chasers avd Broaches 


HILE it is often possible dur- 
18 dull times for the foreman 
of a small machine shop to 

schedule the manufacture of 
new tools and equipment in an effort to 
save money, there are certain tools which 
require special machines and processes 
and therefore must be purchased. The 
careful servicing of such tools, which in- 
clude chasers, roaches, wood planer 
knives, and lathe tools made of stelite 
of tungsten carbide, is therefore always 
an important factor in the economical 
maintenance of the shop. 

Large shops which operate a battery 
of machines using any’ of the tools just 
mentioned usually have special equipment 
for servicing them, but the small machine 
shop must provide for their maintenance 
with the limited equipment on hand, 

Chasers, used in connection with die 
heads, are, from the standpoint of qual- 
ity of stock, finish, and precision, the 
finest cutting tools used in the shop, 

Every part that goes into the making of 
the die head is heat treated and ground, so 
that unlimited service may be expected 
from it if given due care. The chasers 
themselves are made of the finest steel 
and tempered with the utmost care and 
accuracy. Then they are ground all over 
and given a lapping operation to insure 
a perfect thread. Because of all this, they 
are costly, and therefore it is essential to 


4 


maintain thesn in first-class condition. In 
fegrinding chasers, it is most imporiant 
that the temper, hardness, and shape of 
the original tool be retained. Even a 

ht error in judgment during the serv- 
icing may be sufficient to reduce greatly 
the tool's normal life of usefulness. For 
this reason it is advisable to submit such 
tools to the inspection department peri- 
odically in order that they may be tested 
for temper and hardness 

Tt is generally the custom to purchase 
chasers in sets of four or six, exch tool 
being: numbered to indicate its respective 
Tocation in the die head. Since these tools 
are matched, the lead angle X, the clear- 
ance angle V, and the thickness Z, as in- 
dicated at Ain the drawings on page 9, 
‘must be the same on all tools in the set 
If the tools are to be used om stecl, the 
faces should be ground straight; that is, 
with no rake in either direction 


JE.WEAR is apparent on the points, the 
entire set may he lined up on the mag- 
netic chuck of the surface grinder and 
Suficient stock removed to sharpen each 
point. Tt is useless to risk leaving even 
2 few bad spots in the tools, as they will 
nly tend to shorten the useful ite be- 
tween grinds 

Tn grinding the faces, no more than 
O01 in. should be removed at each set- 
ting and this should be done by working 


at Top-Notch Efficiency in the Small Shop 


By HECTOR J. CHAMBERLAND 


ting of the 
are to be used on cast iron, 
of pipe threads, they 
should be supplied with a hook rake o 
from 3 ta 5 deg: and if Uhey are to be 
they should have a 
rake. ‘To grind these angles, it wi 
necessary 1 use some sort of fixture, and 
the writer, after several years’ experience 
suggests the fixture shown at B. The 
details and assembly of this fixture, it 
will be noted, occupy the entire right- 
hand half of the upper group of drawings 
‘on page 96, 


“THE audjusiment plate of the fiatuce is 
finished to .500 in. thick so that ac- 
‘urate measurements ‘may be taken as 
indicated in the diagrams marked C and 
D. Fitted to this plate is a square plate, 
which is also adjustable and aids in grind: 
ing the chamfer or lead angle. When once 
set, the same angle and clearance can be 
maintained on the entire set of chasers 
by noting the reading on the handwheel 
and feeding only .001 in, at a time, work- 
ing from the edge, Right- or left-hand set- 
‘ups miay be obtained by reversing the 
square plate, When this procedure is fol- 
lowed, the greatest, variation which can 
‘occur’ will be 001 in, Since chasers may 
bbe obtained in a variety of sizes, the loca- 
tion of the holes for the screws which 
hhold the square plate and chaser clamp 
are not dimensioned in the drawings. 

In. servicing chasers, never remove 
more stock than is absoltely necessary to 
sharpen the teeth. Alundum 46 H wheels 
‘oF a corresponding grade of wheel should 
be used in grinding 

If by accident a thread becomes stripped 
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They get paid for 
AC CURACY: 


so do you! 


Whether you m 
your living in the air, 
with the stick of a 
pursuit plane between 
your knees...or in 
‘shop, at the controls 
of a lathe or planer 


it's your accuracy oven wren ne 230 
that counts, 4 


a tip from the eratk 
pilots: make sure your 
equipment is right— 
just as right as human 
ingenuity can make it, 
If you work with tools, 
that means Starretts. 


‘There are tools cheaper 
han Starretts—just as there are 
planescheaperthantheArmy’s. But 
no tools are better than Starretts, 
No tools make it easier to get 
the deadly, day-in-and-day-out, 
split-thousandth aceuracy that 
Whatever you do, it pays...big... makes you and your work worth 
to be known as the most accurate more. 
man in sight. 


It’s your accuracy 
whether or not they can do with- 
out you. It’s your accuracy that 
sets your rank... and the size of 
your checks. 


Determine now to own the 
To give your skill a chance, take Starrett Tools you need. Send 
the coupon for the latest Starrett 
Catalog No. 25W. Itdeseribes and 
prices over 2500 Starrett Tools 
for machinists, auto and air 
plane mechanics and carpenters; 
shows how to use them; contains 
many tables and general data, 


wo "yo Se Tas tinenos We 00d pcre 
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‘or a comer is chipped off, the en- 
tire section must be removed to 
the root. This can best be done 
with a small 1/16 to ¥4 in, thick 
clastic wheel, as shown in the 
diagram marked E, 

‘Tn. regrinding broaches, the 
‘operator must be extremely eare- 
ful to maintain an even drop be- 
tween adjacent teeth, since fail- 
ure to do so will cause the tool | w 
to grab and tear through the 
metal when it is used. For in- 
suppose that it is nec 
essary’ to service a }i-in, broach 
having fifty teeth and a drop of 
150 in, for its entire length; by 
ividing, we find that each tooth 
should have an individual drop 
of 008 iin, 

Broaches, as received from 
the manufacturer, are ground all 
‘over and are properly tempered, 
therefore the user should never 
allow such a tool to go unserviced 
to the point where it will require 
the removal of more than .005 
in, ‘The set-up for broaches is L 


shown on 04 in a photo- 
Graph at the beginning of thie 


la 
7 
3 i 


next tooth is in position, when 
the process is repeated. 

‘When the cross-feed has 
reached its limit, it is brought 
forward as far as possible and 
the broach is relocated in the 
vvise. This process may have to 
be repeated four or five times, 
‘Alundum 46 J wheels or an 
equivalent grade are recom- 
mended for this operation, 

‘When each tooth on the 
broach has been reground, the 
heights should be rechecked 
with a micrometer. 

In order that the broach will 
not hit the belt as it passes 
through the grinding head col- 

the traverse shifting 


TE 


tz 


lever should be locked with a 
parallel clamp as illustrated 
re 04. Then the extra play 

will be eliminated. 
Next month more his 


upkeep problems will be given, 


Article, ‘The wheel should be 
ped, to a Seg. angle as in- 
icated in the drawing marked F. 
"The broach is held in the vise and the 
cross-feed slide moved forward as far 
As it will go. The tool is then set so that 
its lowest or first tooth is approximately 
at the center of the wheel face. When 
the wheel has been brought down until 


BOLTS FOR MACHINE USE 
KEPT HANDY IN RACK 


A vaniery of bolts may be kept ready 
for instant use at a machine by construct 
ing a revolving bolt rack like that shown 
above. A spider 4 in, in diameter is bolted 
to the underside of @ board so that it will 
tur freely, and the board is then at- 
tached to a’ bench, post, or other support 
as most convenient. Into the edge of the 
spider are set eight pairs of steel pins 34 
in. in diameter and 8 in. long. These may 
bbe spaced to hold whatever size bolt is 
to be used, and several bolts may be con- 
veniently carried between each pair of 
pins—Josers C, Cove. 
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Diagrams co iluserare 
sand Sasembly and: deta 


it just touches the top of the tooth, 
fed down .001 in. at each setting until 
the required amount has been removed 
by noting the graduations on the hand- 
wheel. The grinding head is raised and 
the crossfeed slide advanced until the 


REMOVING BROKEN DRILL 
WITH WELDING ROD 


Ip ax arc welder is available, twist 
drills that break off in shafting oF other 
hard metal usually can be removed without 
difficulty. An electrode about. 3/32 in, in 
diameter is placed in the holder and coy 
ered with a piece of rubber tubing be 
sled to about 45 deg. at the lower end. 
This tubing prevents the electrode from 
forming an are with the sides of the drill 
hole, The electrode is lowered into the 
rill hole until it touches the broken drill 
and then withdrawn for about 1/16 in, 
‘The ground, of course, is placed on the 
work, and the contact must be quickly 
‘made and broken. This fuses the electrode 
to the drill, making it possible to pull 
the drill out —H, Catowert. 


CALIPER HOLDER SAVES 
TIME IN FORGING 


Wates forging small fat drills and sim- 
ilar tools, the heat soon runs out. If it is 
necessary to lay down the hammer and 
pick up a pair of calipers to gage the 
‘work, the chances are that the metal will 
be 160 cold before the hammer can be 
picked up with the result that time must 
bbe taken to reheat the stock before the 
forging operation can be continued, In 
‘one shop much of this delay is eliminated 
by using as an anvil for this kind of work 
a block of steel placed as close as possible 
to the gas furnace. To this block is fitted 
a little device to hold a pair of ‘spring 
calipers so that the work can be tested 
quickly without laying the hammer down. 
On many occasions this saves reheating 
the work. The holder is made of wire 
bent as shown in the photograph above, 
fone end being driven into a hole in the 
block. The calipers are put in place by 
threading. the wire around them, as it 
were, until the legs can be rested on the 
looplike support—W. H. Moon, 
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| Dill's Best 


is America’s Best 


ip 


A BLIZZAR) 


ed 


for complete, allawinter protec 


0 fix a frozen auto: 
‘what you may have 
econ that bo 
prise in tempers: 
neues 


You can't 


he ‘hole cooling-rystem unclogged 
and freelowing. 

cost of Eveready Prestone is 
1no expense of having 19 


ort 
PRESTONE 


ened. ‘Then pat in the proper sm 

Eveready Prestone. Th 

taken the gamble 0 

NATIONAL CARBON COMPANY, Inc. 
General Offices: New York, N. ¥. 


watt chute 


POINTS OF 
SUPERIORITY 


somplete protection. 


|. Positively will damage cooling: 

4. Will not heat-up a motor. 

5. Cireulates freely at 
tempers 

6. Will not affect paint, varnish oF lacquer 
finiches, 


MEASURES 


fused here fs 
contact Oe 


“SLIDER” AIDS IN USING 
YOUR CENTER SQUARE 


center square is used with the 
lustrated, it becomes a. simple 
matter quickly to square a ele, the end 
‘of a shalt, or a bushing, and to draw cen- 
ter lines,” inscribed hexagons, triangles, 
‘squares, or angles, The slider, which is cut 
{0 the ‘angles shown in the drawing, is 
Drovided with a spring clip which ‘ta 
‘over the beam of the square, allowing it 
to be slipped quickly from one position 
to another. The thickness of the slider is 
reduced at the center as indicated. The 
writer, who is a machinist in, Melbourne, 
Australia, has found the slider to be a 
decided aid in laying out key seats in 
shafting—H. B, Lowe. 


Waites’ water or air pressure is not 
available, the pressure in the oxygen tank 
of the welding kit can be used to test 
tanks and pipes for leaks, A hose from 
the oxygen tank is connected to the work 
bby means of a large tire valve, which has 
been cut off close to the flange and fitted 
to the work by means of a %4-in. pipe 
thread. The tank or pipe can first be filled 
‘with water and the final pressure obtained 
from the gas tank by setting the regula 
tor to deliver the exact test pressure 
desired A. J. Kaeeson. 
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LATHE CUTS WITH DIAL GAGE 


Orrextistes the dials on the 
feed screw of an engine Inthe 
become so scratched and worn 
Het making the setting hc 
4 the setting of 1 

tool for an accurate finishing cut 
a matter of guesswork. The 
writer has effectively overcome 
this difficulty through the use 
oi al ak ge ee 9 
center contact point. By 

the test indicator 
at such, positions 
3s land Bin the 
accompanying 
drawing, through 
the use of clamps, 
it is possible to 
cut to accurate 
depths without re 
ferring to 
screw dials. Cuts 
may be taken toa 
depth equal to the 
capacity of the in- 
ddicator without re- 
setting the gage— 
Jos E. SERAPIS. 


BIG PIPES ACT AS TANK 
FOR COMPRESSED AIR 


Ix macutve shops, as well as garages 
‘and automobile repair stations, where a 
large quantity of compressed air is used 
during the course of a day's work, a more 
feven pressure and constant flow can be 
obtained if the air compressor is supple- 
mented with some sort of air storage tank. 
‘The use of an ordinary cylindrical tank often 
proves to be a waste of valuable and not 
always available wall and floor space, but 
‘a system such as that shown in the above 
illustration, which makes use of $-in. pipe, 
‘can be placed against the wall under a 
bench or group of shelves. In_ really 
cramped quarters, the pipe can be ar- 
ranged vertically. The air line from the 
compressor and the main outlet line are 
connected to the pipe considerably above 
the lowest part. A pet cock should be in- 
stalled at the lowest part to allow the 
accumulation of dirt and foreign matter 
to be blown off. Air tanks thus installed 
should be tested at about two or three 
times their normal pressure to insure 
safety. This may be done safely by filling 
them with water and then applying the 
pressure. The water may be removed by 
‘opening the pet cocks—N. V. Davinsox. 


‘A ruler for draw 
fhe ‘vertical lines 


VERTICAL RULER SAVES 
DRAFTSMAN'S TIME 


‘Tans sliding vertical ruler, 
which somewhat. resembles & 
Uuy-square, is a timesaver for 
the man who must do much 
drafting with the convention- 
al T-square and triangles, In- 
sg Sead of ruling vertical tines 
with a triangle and measur- 

ing off the re 

quired length 
afterwards, he 
can rule the lines 
with this tool and 
measure the 
proper length in 


the’ same opera- 
tion, almost as if 
‘using the ordina- 
ry type of drafte 
ing machine. 

W. Retcatano, 


Old Bill Says. 


VERY tight belt will soon rene 
‘der a loose pulley useless. 


Teather belting 
form — excellent 


4 mixture of silicon carbide and 
diamond powder in kerosene. 


‘Worn solid reamers often can be 
restored to their original dimen 
sions by a careful application of 
chromium plating. 


%7 


This Easily Built FTREPLACE 


needs 


No Chimney 


It burns gas or electricity and 
can be moved about from room 
to room like a piece of furniture 


By EVERETT EAMES 


MoLoINs 
~ 


ye step 0 301 
BACK RICK 


OMFORT and beauty—the 
two elements that play a 
leading part inthe mod. 
em home—are combined 

ina well-designed fireplace, Unfortunately, 
4 wood burning fireplace, which requires 
4 special chiey, ban expensive unuy 
and it also creates certain fire hazard 
and makes extra housework. The modern 
substitute for it fs gas oF electric fre- 
Place which retains all the romance 
harm of the open hearth without. the 
bother of ashes er the danger of sparks 
Furthermore, such a fireplace is portable 
and may be set up in any room, oF moved 
from one house to another. A complete 
fireplace of this type, inching real brick 
work if desired, may be constructed at low 
cost in the, home workshop, 

All that is required is approximately 30 
board feet of 13/16 in. thick pine or bass- 
wood lumber dressed on both, sides, and 
A sinall quantity of molding. The bricks 
inay’be tither thin, bricks of the type 
made by varius brick: manufacturer as 
samples for their agents and disteibutors, 
for they maybe cut. from, wallboard ! 
And then, painted with dull colors to mie 
tate rik or embowsed Uoleun of 3 
suitable brick of tile design may be used. 

First make a U:shaped frame as shown mane orr wnen usin movone “B). | || Nouow,Recranace 
at, Fig. 1, using plenty of glue and FoR PANEL OvrLiNE OTL Wires seme aroun 
Screws. The 12 in. wide top section may 
be elued up from narrow’ boards. For l © 


'BASE FOR BRICK 
wour 


PLASTER, 
nick, 


) 


wooo sions 

[orine 

Senin 
\ 

3 snners 

|/;spesros 


L 


Nquamrer noun e 
EW 2'sree 


7 
building up the design on this base, a |. 

selection ‘of stock. molding should "be -\ © | ie = 

See oot eceieetae oat yb ML a tal 


carpenter's shop. Several suggestions for . : - 
standard Colonial moldings are given at Oa TT a 
B, and they may be used as indicated by HLASTER 4” WIDE Line OF SHELF 
‘the numbers on. the assembly drawings. 

If the fluted pilasters are not available, 
design similar to that shown at D may 
be made with molding and a strip of Y%-  -—— 
in, stock 4 in. wide. For this work a good 
miter box is a necessity, oO 

‘The plain central motif at the top con- 
sists of a 34 in, thick board which is glued 
and nailed in place and framed with a nar- 
Tow molding. This and the pilasters are B a 
attached first; then the molding is run 
cover them as indicated in Figs. 1 and 3. Fig. 1. Assembly drawings of the portable Sepia 
‘The outside end pieces of the fireplace are struction” "Pour aiterae’ lesions, having’ beatin, 


erails showing points in the con 
we ahown in the thetches on page 100 
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Hello boys! 


with 3 RE CT OR. the World’s Champion Toy 


Be a real engineer 


{Step up, bore and see a railroad locomotive 
ult, right Hefore your eyes. Watch a 
SRE eserene vert a 


like 
‘you yourself can reproduce the 


ingineers, but by boys ju 


Be the wonder of 
neighborhood 


Your friends, will flock to_ your home to 
see you build things with Erector. Exeite 
ment! Boy, Erector brings you thills you 
nnever thought possible and fan you'll never 
forge, no mater how fong 39 lie: Once 
You get your Erector, you'll be siting on 
{op of the world. * 


My crows 


eateat 
1951 rector te far_more than’ a toy! Tt 
aan all my previous fort I i the 
thay” to engineering fame, for clever 
Fed-blooded oye the world over: ft isthe 

st exciting sport any bay ever dreamed 


‘They hum w ” 
‘Yes siet With Erector you can build real 
models of great locomotives, traveling 
‘ranes, ferris wheels, airplanes, and him 
dreds of other modern inventions. 


But that’s not all. When you've built 
them with your own hands, hook them up 
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to the power: 
ful Erector 
electri met 

sed. they 


jor beings 
you more real sport and fun than a whole 
year of Ath of July's 


What you get with Erector 
Lit he id ofthe re rasa set 
lireds of Erector pa 
fnterlorking edge, 
furved, made. 
‘Weis, errs, bee, seam shovel: pal 
any other parts 
‘models. Dut that 


mature parts, for automobiles, 
‘AI "Erector 


other el ine 
changeable, Every part necessary to bull 
Erector models comes with Erector. 


With Erector comes the bi 

to make "em Book” whic 

deseribes every step inthe  buil 

each and every model. Any boy who can 
an bea boy engineer with Et 


How to get Erector 


‘There is something about Erector that 
farcinate your Dad. Send (or the Erector 
tatalog (ose coupon). Show it to sour dad. 
‘Take fim to the nearest toy store: Let hse 
ce the sport 

Erector tan give. Chr 
here. Tell your Dad i 
‘want, Hell be pleased, 


‘het probably 


sit on the Boor with you Ch 
ing and help you build your 


95 cents and up 
Even though I've improved Erector this 
year, Eve also reduced Erector prices xo that 


‘more boys can share the thrills of building 

Gavineering modely. Of court the bigger 

the set, the higher the price. But there isa 
tot et for almost any price your Di 


‘wants to pay. I wish you a merry Christme 
tind hundreds of happy days next year with 
Erector, adie? eS 


Srhich chows exactly ‘how to" bel tee 
ing Erector Models, together with the big 
colored catalog ‘of Erector 

Get. yout coupon into 

ys, for 36 pages of x: 


Tue A. C. Guncer Co., 
26 Erector Square, 
Please send me free, copies of 
A. C. Gilbert's genuine specimen Erector 
“How to make “em Book™ and the big 
colored catalog of models and sets. 


New Haven, Conn. 


Name 5a ES WN 
NE srserasspiensovensnnsaic 


ee 
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The 


RAZOR THAT STANDS 
THE TEST OF TIME 


IRA\JZDIR 


The ONE BLADE Safety 


to give as 
he wished for, and com: 

i day 

after year for many Yea 


tirly eliminates the necessity of purchass 
Inutmerable packages of bes that cont 
tnd conten 
‘A razor is only wn good ax its Bade, 
thave probably discovered to. your’ 2 
with various packages of Blades 
‘The one blade of a Rolls Razor is made of 
the finest Shetield Stee perfectly tempered 
tnd hollow ground, Properly handed te wil 
five lifetime of perfect shaves. 
‘Tha longer you uit the better you'l ike it 
It is simple, compact, complete and by far 
the leat expensive in the long ron. 

the Resor you'll be protd te own. 


‘costs 


A hells Roser 


Priced from $10.00 up 


rps beri New ork Cy 
Descriptive Folder Sent on Request 
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Fig. 2. 1 imitation bricks are axed, they 
thtatd Me spaced to allow for the “mortar” 


13/16-in, boards with a paneled effect 
given by applying moldings as shown in 
the end view, Fig. 1. 

‘The base for the false brick front 
should be held strongly in place with 
heavy screws and plenty of glue (see 
cross section C). If sample bricks are to 
be used, their usual 
Tin. thickness re- 
quires that a in, 
Strip 2 in, wide be 
pce ped te 

of the opene 
ing before attach- 
ing base. This wil 
set the surface of 
the brick 1 in. be- 
low the surface of 
themantelandgive 
a sunken effect as 
in a real fireplace. 
If wallboard oF li 
noleum is used, the 
extra strip is not 
necessary. Wall 
board “bricks” can be made by cutting 
the material with a sharp knife into 2 
by. 8 in, pieces. 

‘The wooden inside ends of the fire- 
place opening are next attached as shown 
at C. It is advisable to cover these with 
two or three sheets of 1/32-in. asbestos 
(Gch as used by: plumbers for wrapping 
sinall steam. pipes) and a covering 
of tin, The back, which is nailed to these 
to pieces, consists of to sheets of tin 
(Fig. 1) ‘eeween which are placed three 

of asbestos. Better than tin for 
Teg purpees i 8 Srop pice of wel 
ing stamped to imitate brickwork. 


‘OW lay the mantel on its back, and 
center each brick or imitation brick 
with brads driven in as tightly as possible 
against their edges, allowing for 34 in. 
‘of mortar between each brick (see Fig. 2). 
‘The mortar is ordinary patching 
and if sample bricks ate used 
be handled carefully to avoid discoloring 
the bricks. In the case of wall board 
“bricks,” any overflow can be rubbed off 
before ‘the paint is applied (dark red 
roofing paint will give the required dull 
finish). When the plaster is half set, scrape 
ut the excess with a rounded. sti 
trder to make a neatly “pointed-up” 
The plaster, which will Set fimmly.over- 
night, may ‘be allowed to remain. white, 
Or it may be painted to resemble black o 
dark ray mortar: The ses and back of 
the opening ‘painted black or 
some dark color. The mantel itself should 
have at Teast three coats of flat enamel 
undercoater and one coat of enamel to 


match the woodwork of the room in 
which it is to be used. 


Usually ‘three or four 3-in, 
nails carefully tocnaled through the back 
edge of the shelf into the plaster and lath 
will be suificient to hold the mantel in 
place. If possible, locate the studs in the 
wall and drive the nails into them, Strips 
of quarter-round molding of the same 
size as that used in the room should be 
used to secure the lower portion in place 
and put a Gnishing touch onthe whole 
job, 2 3 in. strip, beveled on the 
State, tay be placed & te back of the 
shelf to give the effect of permanency, 


ALTHOUGH not used on the fireplace 
illustrated, @ hearth may be added, 
‘The easiest way to make it is to use a 
boant for the foundation and cover it 
with brick-design linoleum, afterwards 
trimming the outer edges with a suitable 
molding, Hearths are indicated in the four 
designs sugested 

jn, the thumbnail 
sketches at let, 
which illustrate 
the variety of ef- 
fects possible by 
combining, a. few 
simple elements 
Hearths are use 
ally furnished with 
commercial fire~ 
places 

Gas fireplace 
heaters actually 
give out heat, but 
electric fireplaces 
fof the inexpensive 
type are imitations 
pure and simple, although amazingly real- 
‘ste, Various types of heaters are av 
able. If no gas outlet is atthe best location 
for the fireplace, a plumber can easily 
carry a }é-in. pipe under the flooring in 
such a way that a flexible rubber tube can 
be run to the heating unit in the fireplace 
opening, 
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Just like mine’ 


ob Butterfield, Engineer, 20th Century Limited, 
‘admiring the new Lionel outht No, 433 E, 


Bob Butterfield, famous 
Engineer of the “20th Century 
Limited”, says: 


“My boy, here’s a real train, No make-believe about 
this locomotive. Look how sturdy and strong it is! Watch 
how swiftly it rolls around the track. Why, it’s almost 
real—life-like . . . just like the good old 20th Century 
Limited that I drive. Yes, indeed, you’re going to learn 
fare a copy Mostrte in fa colts Lionel lot about railroading when you play with Lionel Trains, 
today. ‘They will teach you many things you ought to know, 
and don’t forget Lionel’s ‘Distant Control’—it’s the 
most marvelous thing in the world, A Lionel is the only 
train for a boy to have.” 


It’s great fun playing with a Lionel Train—great to know that your 
train is like real railroad trains. Lionel Trains priced as low as 
$5.95. See them demonstrated at your local Department, Toy, 
Electrical, Hardware, Sporting Goods stores. 


THE LIONEL CORPORATION, Dept. D. 
15 East 26th Street New York City 


“THE TRAINS THAT RAILROAD MEN BUY FOR THEIR BOYS” 


LIONEL 2" TRAINS 
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Clean Car-Heat 


from a 


HaDees 


@ Step into your car in zero weather... 
remove your overcoat... you won't need. 
it with a HaDees Hot Water Car 
Heater. 

‘The HaDecs first introduced sim- 
plified installation, the first heat control 
deflector, improved fan design, cush- 
ioned mounting, silent operation. It 
delivers the greatest volume of heat, 
with least current, 

‘Dash mounted models for all cars and 
awpecial De Luxe rear seat Heater. 


Four models reasonably priced 


HaDees is the heater endorsed by 
leading car manufacturers. Fully 
guaranteed. See your favorite dealer. 


fe | 


Witty chy bbe 


— whey thy 


a vVees 


HOT WATER 


CAR HEATER 


LIBERTY FOUNDRIES COMPANY 
(A Dision of Burd Piston Ring Co) 
ROCKFORD, ILLINOIS 
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at 


By 


butcher's wooden skewers will make 
puzzle, which will be found much more 
Interesting than may appear from merely 
reading the description, The material is 
| about 3/16 in. thick, and the skewers 34 
| in. in diameter. The bottom pieces are 

205 by 5 in,, as shown in Fig. 1. Only the 
toppiece is "bored to receive ihe posts, 
and then the pieces are glued. The hole cen- 
ters are marked Ja the bottom piece by 
driving a brad through from the top and 
then removing it. The posts are glued in, 
and a brad is driven through from the 
bottom to reénforce each of them, 

The tall post holds ten blocks, 3/16 
thick and 1 in, square. The other posts 
are made to hold only five blocks each, 
‘The blocks are lettered and numbered as 
n Fig. 2. It is convenient to have the 


his 


numbers on three sides, 
The problem is to count off the blocks 
as ON E one, T W O two, and so on, 


transferring a’ block for each numeral 
and letter as pronounced, but as the num- 
ber is pronounced to have the block cor. 
respond in number to it. That is, each 
time a letter is pronounced, as O'N E. 
any block can be moved from one post 
to any other, but when the complete num- 
| ber one is Spoken, the only block that 
can be moved is that which bears the 
figure 1. The number, therefore, must 
ways lie underneath the block of the last 
letier pronounced in the spelling. 
The letters on the blocks have noth- 
ing to do with the puzzle except to facil- 
ie the placing of the blocks on the tall 
post im proper sequence. A different block 
must be removed for each letter and num- 
eral of one count, after which a block 
nioved before is again subject to removal. 
iming the posts « b ¢ as in Fig. 1 
olution is as follows 


OQawb Tatoc U 
Natobh Hbtwc RB 
Eatob Rbtoa 4 
Latob Ebtoa F 
Tatob Ebtoa I 
Watoc 3btoa V 
Oatec Fetob E 
Zatoc Octob 3§ 


| How Good are YOU 


ounting § 


ARTHUR L. SMITH 


9 THIS is new and original puasle 
by a man in the highest ranks of the 
purclers' fraternity. It was suggested 
by a clever card trick Mr. Smith saw 
performed when a buy—a trick in 
which the conjurer counted off cards 
ON E one, and so on, while placing 
4 card underneath the’ pack for each 
letter and. throwing the number out 
then the word was pronounced 


Half of the numbers have now been 
moved and the remaining moves to com- 


plete the puzzle are as follows 
Sctob 7atoh TLatoe 
Ictob Ectoa Natoc 
Xetob Tetoa Eatob 
6ctob Getoa 9 atob 
Sbtwe Hetoa Tetob 
Ebtoc Thtoa Eatoc 
Vbtoc Sbtoc Natoc 
Eatoc Nbtoc Watob 
Natob 


It is not necessary for the blocks to 
be in the same order as in Fig, 3 when 
solved. Different moves will 
tions. It is interesting to worl 

Sequences of the figures from that 
shown in Fig. 2 to get different solutions, 


Pian view of board (Pig. 1); how the Blocks 
tae arranged at the begianiag (Pig, 2)s aad 
‘ter ‘one solution’ (Fig. 3) 
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SCOOP ON RUNNERS AIDS 
IN REMOVING SNOW 


Loe 


GNOW may be easily scraped up with 
‘this scoop and pushed out of the way. 
If it can be dumped on to a lower step or 
terrace, a large area may be quickly 
cleared. 

‘Cut out two sides of ash or other light 
but hard wood, 36 by 4 by 274 in, and 
the back 34 by # by 2894 in. ‘Shape the 
sides'as shown and nail togeiher at the 
comers. Make the bottom of pine or 
other light wood, }4 by 28 by" 30 in, 
using three or four pieces, preferably with 
4 plece of hardwood at'the front edge, 
which will receive hard usage. Shape this | 
edge to continue the form of the sides, 
And fita piece of 22-gaxe galvanized iron 
$ in, wide and about 36 in, long to protect 
it, bending the ends over and fastening 


them to the sides as at B, Fasten the 
edges with 44-in, tinned trunk nails as at | 
D, driven through from both sides and 
‘well clinched. 


Get, out two hardwood runners C, 34 | 
by 3 by 28 in., and shape them about as 
shown,” Fasten’ them at the front with 
fcrews, and nail the bottom strongly to 
their top edges with fivepenny common | 

Bend two iron straps &, 36 by 16 | 
and fasten them with fourpenny nails 
to'strengthen the back corners. Make two | 
ash push bars F, 3 in, thick, 43 in, long, | 
and tapering in ‘width from 3 to 1% in | 
also one ash cross handle G, 1 by 1 by 
304 in, Notch the edge of the sides F 
and fasten G with 1¥in, No. 12 screws 
as at 17, Round and sandpaper all comers 
of F and G and give them one oF two 
coats of varnish —A. K. 


‘To exe safety razor blades from rust- | 
ing etween shaves, 1 place them ina | 
dessicator—an air-tight laboratory dish 
with a dessicant such as caleium chloride | 
of the granular porous type. By. this | 
‘method I have been able to use one blade 


Finer Than Ever 
Chromium plated 


“Yankee” Bit Brace 


‘OU know the pride, pleasure, 
nd economy, of owning the 
finest thing of its kind! 
If you work 
with 
either 


one of the 
fine things you can afford to own, 
Buying “Yankee” No. 2100, you 
will never need to buy another bit 
brace. 
The fan 
smooth, silent, 
encased —aga 


Ratchet adjustment is instant, 


ms “Yankee” Ratchet is 
erful. Bronze 
st dust and moisture, 


glance tells 
how ratehet is 
set; a finger- 
touch changes 
it. No need to. 
hold chuck to 

keep bit from turning back. 


“Yankee” Chuck centers bits ac- 
curately; locks and releases in- 
stantly. “Holds any shape—round, 
square, any taper: and will not 
loosen in. work. 


.. always like new 


“Yankee” Hardsrubber Handles 

(both top and side) do not warp, 

crack, shrink or bind, Top handle 
steel clad; ball 
bearing. 


Ask dealer to 
Tet you try the 
“Yankee” Brace. 
See for yourself 
the economy of 
owning the 
finest tool of its 


ki 


No. 2100.—“Yankee” Brace. 

Four sizes: 8, 10, 12, 14 inches, 
"Two-jaw chuck; 
%” round; 5" 
square (across 
corners). Price, 
Winch sweep, 
($8.20, 


“YANKEE” Bit 


Hatchet Tap Wrencbes, Ble 


forty-five times—R. T. Tver. Name — _ _ 
dire = ( 
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Use Tus Licut 
ANYWHERE... 


... ANY TIME 
No Wires Needed! 


lack or ivory, and trimmed 
lacquered brass. Oper 
venient pull-chain, 
Put the Wallite in place with two 
serews. Or if you want to keep it a» 
portable light, there is an “eye” in the 
Iback-plate that fits over a nail or hook. 
‘Two of the new Eveready extra long 
life, metal-seal Batteries supply pow: 


for the Wallite. Two renewal batteries 
will cost y 
give many hours of strong, bright Ii 


Get several Wallites today — for the 
losets, cellar, garage, attic, and all places 
where you know you need light. Any 
good hardware, drug, electrical, autor 
ceesory, sporting goods, or department 
store has Eveready Wallis. Only 81.75, 
complete. 


‘The New Eveready extra long life Bat- 
tery has 

old-fashioned wax seal. This allarmored | 
construction locks the 

power in. More hours 
Of light than ever! Be 
sure you get these power 
ful new batteries, Ten 
cents everywhere. 


NATIONAL CARBON COMPANY, Inc. 
General Offices: New York, N. Y. 


Wuccee 


ighted Animals 
Brighten the Party Table 


| 


| WALTER E. 
BURTON 


vigor, If the lamp bums only ten 
minutes or so, the batteries are old 
and should not be used because the | 
light will disappear just when it is 
becoming most effectiv 


Besides the batteries and the lamps, 
you will need lamp sockets of some 
kind, The 
called 


ast convenient to Use are 
“pigtail” sockets. These are 
ts with two short lengths 
of wire or pigtails attached, If you cannot 
‘obtain such sockets, you can employ radio 
dial light holders, ‘to be found at most 
radio parts counters or radio stores 
Another solution is 
struct a. simple 
et from any bare 
wer wire that is 
| sh tO re 
tain its shape, Wind 
|| one piece in the form 
‘of coil into which 
the bull base will 
screw, and arrange the 
other so that it presses 
against central 
J contact of the base 


AKE a dozen hollow celluloid ani- 
| als and an equal number of fash- 
ict atteries. lamps, and pigtal 
sockets, mix them properly, and you have 
Something new inthe form ol unique 
novelties for the dinner or party table. 
“This recipe for making 
| unusual table decorations 
was worked out by L. C. 
Porter, of Cleveland, an 
| expert ‘in the engineering 
| department of -a large 
sleetrical_ manufacturing 
| company. He claims for 
it'the merits of simplic 
ow cost, and altrace 
tiveness | 
| °"You can obtain cellu- 
| toid elephants, fish, cam- 
els, ducks, and. almoxt 
any other animal at the 
toy counter of most fve- 
| and-ten-eent stores. Select th 
that ave the largest volume 
fo that there will be room for 
| the Tighting qlpment wih 
| you must introduce. 


‘You must have, too, a flash- 


‘The small, fat, two-cell o: 
having protruding brass strips 
at one end are usual 
able because 
‘These batteries can be obtaine: 
in two sizes; the smaller shoul 
be used for small sized figures, 
‘A new battery ought to oper: 
ate a No. 1 mazda lamp for two 
for three hours at good bril- 
Hianey. It is a wise plan to test 
‘one of the batteries in the lot to 
| = baw Tong wil retain ie 


‘The temp and battery are 
inthe hollow celllaid tor 


1d ehrovgh a slot ext 
This cave a goldEsh, 
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or better still, solder it to the contact 
In fact, you can solder short pieces of 
insulated ‘wire to both terminals of the 
bulb, and connect the other ends to the 
battery by twisting them about the brass 
strips, 

‘Whatever method you use for connect 
ing the lamp to the battery, the next step 
is to place the lighting sysiem inside the 
animal. In the bottom or back, slit the 
celluloid with a knife or razor’ blade in 
such a way as to form a little door. Pull 
the flap or door out, insert the battery 
and bulb, and arrange the latter so that 
its light will strike as much of the inside 
surface as possible, This, of course, must 
be done just before the dinner starts. 
‘These table novelties are effective only in 
the dark, but they give out a certain 
amount of light themselves. Half a dozen 
fof them, placed one at each plate, will 
give sufficient light to see by 

‘The cost of each illuminated figure will 
‘be about 40 cents, counting 10 cents each 
for the animal, lamp, battery, and socket 


Take this 


TINY HOTHOUSE GIVES 
DELICATE CUTTINGS 
A QUICK START 


‘ind humidity can be controlled 


HIS Tom Thumb hothouse is a unique 

little design, which can be made in fif- 
teen minutes. It encourages delicate cut- 
tings to take root much more quickly 

Select a shallow wooden box 18 by 24 in. 
(or any dimension desired) and 4 in. deep. 
Spray inside with a lime solution to keep 
fungi from growing; then fill the box with 
suitable soil. Now cut sheets of glass the 
right size to stand upright close to the 
inside edges of the box. Press the sheets 
{nto the soil and secure the corners with 
3s of adhesive tape ot passe partout 
binding, Cover with another glass slightly 
larger than the top. 

‘The advantage of this hothouse is that 
the cover glass can be moved about 
thereby regulating the heat and humidity 
by the size of the opening in the top 
stall thermometer placed in the soil will 


give the temperature —M. E, Cavs, 
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. with this FREE 
FOLDER of 
USES 
which tells 


is the strongest adhesive ever made. But 
‘we don't want you 10 take our word for 
Casco's superiority —we'd rather have 
you test it yourself—and learn that every: 
thing we claim for this famous glue is 
true. So send for free folder of Casco 
| Uses. Ic tells you bow easy it is 10 do 


LOOK HOW THESE MEN 
USED THEIR SAMPLES 


Goes through Dish-Washing 
Machines 20 Times 


‘canvas, wallboard of plaster; cementing, 
Hinoleums and other dificult materials; 
making waterproof kalsomine, white- 


‘wall paste and insecticide sprays; 
your own crack-Gillerand imitation 
‘wood: recipes for plastic tile cement, etc 

the coupontodayand get yoursample, 


wash, 
maki 


if) water 
i) PROOF 


is the finest adhe- 
sivemoney can buy, 
although itcosts 20 
‘more than ordinary 
‘glues—and is by far 
the simplest wo use. All you do is mix 
‘Casco with equal parts of cold water from 
‘the tap~and it's ready! Casco is made for 
feveryone—from the expert craftsman to 
the man who never dida successful gluing 
job in is life. So simple to use that you 
‘ean't go wrong. And now that Casco comes 
in small packages—you, too, can use this 
‘same super-strong, waterproof glue that 
has been used in big furniture, wood- 
‘working and airplane factories for years. 


me 


SB! An, Lompoe, Cail 


Send for Yours TODAY! 


BRING YOUR GLUE PROBLEMS To US 


Send This 
we COUPON 
for YOUR 
SAMPLE 


Special 
Features 
increase 
the range of uses 
of 
Brown & Sharpe 
Tools 


‘MENTS: and ‘ial 
Tearno yen tnt so peat 


Brown & Sharpe Tools tothe potat where 
they will do’ the, work for which ypecial 
proved design 


Tha entire top surface o 
‘he works acoea 


rater et 
dealer for a copy or write to us for one. 


Srehien feeke TBS 
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HOLT CONDON, expert toolmaker, tells the amateur 


How to Machine a 


SCE a man learns best by 
actual experience, the ama- 
teur mechanic who possesses 
4 small engine lathe can best acquaint 
himself with machining operations by 
building his own lathe accessories and 
tools. The writer, in equipping bis home 
machine shop, has not only saved money 
bbut also derived pleasure and personal 
satisfaction from the work, which is well 
within the scope of the amateur 

AAs the writer's idea was to make all the 
required accessories, he first mounted the 
chuck as described’ in a previous article 
(see P. S, M,, Nov. "31, p. 115) and next 
undertook to’ machine 4 driving dog for 
turning work mounted between centers. 
AAs the jobs attempted on a home work- 
shop lathe do not, as a rule, require ex- 
‘treme strength in this accessory, and since 
a wide range of usefulness seemed to be 
the main consideration, the design of dog 
illustrated in the photographs was. de- 
‘ded upon. It, can accommodate all diam- 
eters from 34 to 3 in. and can handle 
angular sections equally well 

The jaws of the dog were worked up in 
the vise from cold-rolled stock $4 by 124 
in, in section, and the shoulder screws 


‘Setign and mate's lathe Soe 


were turned from 
threaded 5/16: 8, 
To allow easy adjustment, the shoul- 
ders were knurled, and the heads of the 
screws were squared up to fit the lathe 
tool-holder wrench, The stud or tail of | 
the dog was turned and shouldered to 
be a press fit in the longer jaw, which 
hhad been drilled and countersunk to re- 
ceive it. To stiffen the parts and add 
beauty to utility, the jaws and screws 
‘were next casehardened by the cyanide 
process. The stud, left soft, was then 
forced in and riveted into the counter 
sunk hole. To cushion the tail and 

rease its diameter to the width of 
the faceplate slots, a fiber sleeve was 
pressed over it, This tail construction 
‘was decided upon in an attempt to re« 
duce the eccentric weight 

Tt would have been better to chase 
the screw threads in the lathe rather 
than to cut them with a die, but up to 
that time the writer had not equipped 
hhis lathe with the cross slide stop 
shown in the photograph, This, how- 
fever, was soon added, and it is now 
ready for the next chasing job. 

The holder for the knurl was made 
from machine steel and casehardened. The 
pin, made from drill rod, was hardened, 
and held in place with a cotter pin, The 
two knurls, both fine cut but one with a 
straight and the other with a diamond pat= 
tem, were purchased. 


JUNK YARD YIELDS AIR 
COMPRESSOR FOR SHOP 


EARLY every home workshop enthu- 

siast, especially if he is an amateur 
machinist, has many uses for compressed 
air, but does not have either the equip- 
‘ment or the experience to build a com- 
pressor, and at the same time he hesitates, 
to buy one. By making a trip to an auto 
junk yard, it is usually possible to pick up 
2 compressor very cheaply, as__many 
trucks and even some of the higher priced 
pleasure cars have tire pumps connected to 
the transmission for the purpose of inflat= 
ing tires. Although called “tire pumps," 
these are in reality small compressors; 
and when connected to the shop power 
plant and some suitable tank, they form a 
Gependable source of air—ALLEN Zeene, 
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HOW TO BUY CHEMICALS 
TO BE USED IN YOUR 
HOME WORKSHOP 


HORT articles on home workshop 

chemistry have been published in 
Porvtar Sciexcr Moxtmty for many 
years, during which time questions have 
been asked repeatedly in teyard to pure 
chasing the chemicals mentioned. As a 
rule the question is accompanied by the 
comment that an effort was made to 
‘obtain the chemicals locally and they 
were either not instock oF the clerks 
hhad never heard of ‘them, 

To illustrate how hard it is to know 
what to ask for, one has only to go into 
a large paint ‘or hardware store and 
demand copper sulphate, An inexperienced 
clerk probably will shake his head and 
Say that the store does not carry it, but 
tell him that you mean ordinary bluestone 
and the chances are that he will smile 
‘and give it to you. Both names and also 
the term “blue vitriol” are used to desig- 
nate the same chemical. 

Many of the more common chemicals 
hhave at least two names under which they 
may be sold. This is, of course, confus- 
ing. If you ask for’ muriatic acid and 
receive liydrochloric acid in its place, you 
are likely to wonder if there isn't some 
difference, but both names indicate the 
same acki. So, in the same way, do not 
be surprised if, when you ask for water 

lass, you receive a bottle or can labeled 

sodium silicate,” oF on asking for sodium 
silicate you receive a container labeled 
“sodium: silicate solution.” If you know 
fone designation for a chemical, you can 
Took it up in an unabridged dictionary and 
quickly learn any others. 


ANOTHER important consideration, i 
‘the price paid per pound. In the paint 
store you can probably get a pound of 
copper sulphate for twenty-five cents, 
‘whereas in & drug store you would have t© 
pay at least twice as much for the same 
quantity. There is a good reason for this 
Yariation, ‘The copper sulphate called 
“bluestone” or “blue vitriol” in the paint 
store is an impure salt often ‘with 
dust and dirt and contaminated with other 
chemicals. The chemical sold in a drug 
store, however, will be absolutely pure 
‘Ordinarily the cheaper type of, salt, 
designated by the term “technical,” will 
be found to answer the purpose just as 
well as the pure and more expensive kind. 
‘The chemically pure salt is rarely em- 
ployed in the home workshop. When- 
fever pure chemicals are required, those 
known and marked “C, P.” (chemically 
pure) or “U. S. P." (United States Pha 
Macoparia) should be used. For this pur 
never use those marked “technical 
br “tech, a8 itis usally abbreviated 
It is wise to buy small quantities of 
expensive chemicals and larger quantities 
‘of cheaper chemicals. It is costly to pur- 
hase cheap chemicals in small amounts 
‘Take copper sulphate, a pound of which 
in the technical grade may cost about a 
quarter. If you require only an ounce, it 
may cost you ten or fifteen cents. Tt will 
obviously be wiser to buy a full pound, 
especially as this chet 's many uses 
and is easily stored—H. Bape. 
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‘This MAN 


says he did a 


mean thing 
[but we forgive him] 


FOT long ago a letter came tous 
from Nec B.A. Archibald who 
lives out in Los Angeles, California, 
He admitted to us that though he 
was already an Edgeworth smoker 
he had written to us for one of our 
free trial samples, But we couldn't 
help but forgive Mr. Archibald. And 
if you'll read this letter you 
why. 


“Gentlemen: 

“TL suppose T took a mean advantage 
of you when I wrote for a sample of 
Edgeworth, 

“To me itis the only tobacco, and for 
‘twenty-five years I have been using from 
two to three tins a week. Many times my 
friends have tried to get me away from 
Edgeworth by letting me have a pipeful 
of some other brand. But though I've 
tried everything on the market, I find 
nothing that begins to approach Edge- 
worth, 


“OF the twenty-five years T've been 
smoking Edgeworth, fifteen have been 
spent in Northern Canada where a 15¢ 
tin costs from 35¢ t0 4o¢. But I never 
‘once quit on account of the price. 
“Yours very truly, 
“B.A. Archibald." 


We can understand Mr, Archibald’s 
loyalty to Edgeworth. A lot of men 
feel that way about this pipe tobacco. 
I's mild and slow burning. And it 
never bites the tongue. ‘The secret 
of its flavor is in its blend, which 
never changes. 

Won't you do us the favor of try- 
ing Edgeworth and see if you don't 
agree thatit's a mighty fine tobacco? 

You can buy Edgeworth wherever 
good tobacco is sold. Or send in the 
coupon below for a epecal sample 
packet, free. Address Larus & Bro, 
Co, 100 S, 22d St., Richmond, Va, 


What a Welcome Christmas Gift! 


‘Give him Edgeworth and a pipe for Christmas —see what 
4 welome they get! A pipe and good tobacco isa smoke 
‘4 man can really enjoy. IF your desler can't supply 
Edgeworh gift cartons, we can. Send us your cards 


ted ol mal the Edgroerdh 
to yoor Crimes line $ulbs 
a pound in glass jar, $1.50 
pea in Hienidic Gas 
Tlf pound. And you peer 
to ty beloe yo buy, the 
coupun below wil bing you 
{speci sample pact fe! 


CLIP COUPON 
LARUS & BRO. CO., 100 S. 224 St. 


Richmond, Va. Send me the Edgeworth sample packet. 


Tl ey the Edgeworth ina good pipe. 
N 


Adres. 


Cary and Seat. 


LISTEN TO THE DIXIE SPIRITUAL SINGERS AS THEY SING IN 


‘THE EDGEWORTH FACTORY. N. 


©. BLUE NETWORK EVERY THURSDAY EVENING 
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oO 
for REPAIRS 


-..Or pennies 


for GOOD OIL? 


‘WHEN poor lubrication of shop 
equipment ean cost you so many 
repair dollars every year, isn't it 
wiser to spond a few cents more for 
oil that really protects? 

‘Three-in-One Oil does far more 
than merely Tubricate. As it oil, it 
also cleans the bearings and working 
parts and guards them against harm- 
Sul rust, Blending from three different. 
oils—animal, mineral and vegetable. 
makes 9-in-One do these jobs as no 
plain mineral oil ever can. Regular 
use of 3-in-One will add years to the 
life of all tools and equipment in 
your workshop. 


Sold by all good stores, in handy 


ars 


This MODERN 


Electric Clock Case 


Serves asa PIER CABINET 
By EDWARD ELLISON 


LTHOUGH little harder to. build 
than an ordinary box, this piece of 
furniture is an electric grat 

father's clock in the most modem style, 

And it is more than just a clock, for the 

entire lower section of the case’ can be 

used as a pier cabinet for storage purposes. 

Twenty-five board feet of 34 by 7 in, 
whitewood and 8 ft. of 34 in. thick stock 
for the shelves are required. Build the 
case as shown in the sketches, but note 
the odd shape of the cabi- 
net door. It is built of 
three pieces; and the cen- 
tral member, which forms 
part of the design of the 
front, projects above the 

‘opening right up to the 

clock door, The latter is a 

separately made glass-flled 

frame; it is like a picture 
frame except that the top 
comers are beveled off 

The hinges with which 

is hung are countersunk so 

that it will close flush 
against the front of the 
case, It is kept shut by the 
simple expedient of setting 


held shut by ball type friction eatches at 
top and bottom, 
‘The bottom ‘shelf is hinged on two 


{peg permanently into the 
frame as shown, and drill- 
Ing a hole in the case into 
which the peg will fit 
tightly. The main door is 


finishing nails driven through the boards 
that form the side of the case. It can then 
be turned up to reveal a secret compart- 
‘ment large enough to hold a strong box. 

‘The back is covered with wall board set 


bevELED mece 


£7 
cans and bottles. Write today for | f) *"S2 
free sample. ee 
SE 
ruttencone on cont, oa 8 Z Las Se 
170 Varick Street, New York ‘SECRET RES Wee | 
260 Second Ave, Vile St. Pare, Monreal Sopa csente ess 
3-IN-ONE OIL: BOTTOM PIES AETHOD OF MAKING DOOR news ANO GLUE 
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The clock door hinges are recensed to allow 


flush in rabbets in the sidepieces and top, 
A hole is cut directly back of the clock 
unit for adjusting the hands, 
The electric clock unit may be pur- 
chased separately or taken from a low. 
n model, The numerals on 
rd face are laid out on an 
clockface, 
ell-rubbed down 


with pumice stone and oil, give the pre 

ferred finish, but a colored enamel finish 

also is suitable if the en 

flowed on aver several we 

‘of flat wall paint oF en 
sure, before buying the electric 


clock movement, that your lighting com. 

pany supplies 100-130 volt, 60-cycle alter- 

nating current necessary for the operat 

f electric clocks and that it maintains a 
correction service. If such is not the 


case, a spring wound clock unit may, of 
course, be substituted 


“The clock unit ae seen from the rear b 
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the w 
pleasures for life! 


Fo oustanding fine pictures of cil ite 
—or Travel—or Nature 

pictures of college athletics —c 
ties .. . pictures that make th 
takes them "in demand” everywh 
camera is the Graflex 


ap life activi. 
son who 
theright 


Simple in operation, 


uperior in results — its 
grou all guesswork about 

focus, ending for all time one of the common- 
est causes of failure; and nothing can move 
too fast for the Graflex focal plane shutter! 


See nearest dealer today! 


be ah 


Pree send coy. of beak "Why a Graflex?” 
; concerning the simplyoperated ‘amers for a 
perior pictures... ro name on margin of this page. 


i & 


} disiinig r 


Record-breakers! 


Tee mechanical world 
knows MORSE drills, 
cutters, reamers, taps 
and dies for their aston- 
ishing, lasting power. 


‘Whether metal cutting. 
tools play a part in your 
living or your hobby, 
 you.will finda 
thrill in watch- 

ing the per- 
| formance of 
MORSE Tools. 


Inthe homework- 
shop as well a: 
on the bid produe- 
ion jobs, MORSE 
Tools set a new 
mark for others to 
shoot at—in accu- 
racy, fast cutting 
an 


unusually 
sete a 


life. The best 
MORSE Tools. 


MORSE 


L 


BLU EP 


RIN TS 


to Help You in Your Home Workshop 


"T.2 ASSIST you in your home work- 
shop, Porciar Sciexce MoxTHLY 
offers large blueprints containing working 
drawings of a number of well-tested proj- 

ts. ‘These prints are the result of a 
pioneer effort begun by this magazine in 
1922 to provide readers with authoritative 
drawings at a nominal price. This service 
has grown to be by far the greatest of its 
kind. It is conducted solely for your 
benefit, so do not fail to take advantage 
of it at every opportunity. 

‘The blueprints are clearly printed on 
heavy paper 15 by 22 in. In the follow- 
ing list the blueprint numbers are shown 


Airplane Models 


Hingis Suey 
Tractor (Record Pgh 6204 Pej, 04— 38 
Eoin Posber Racing sen, 

Wad ae ah einai 


Boats 


Radio Sets 
Amplifer, Three-Stage, Audio-Preguency, 4228 
Eive-Tube (Battery Operated). 34-5. ry 


Bour-Tube (Battery Operated), 41--——— 


‘Ship and Coack Models 
Bargue, Seenic HaleModel, 194. 
ott, ‘Cligper Ship tay f2.f22————— 
Clipper, Baltimore (ia), 92 


in italic type immediately following the 
descriptive tile, In ordering it is neces- 
sary to give only these blueprint numbers. 
‘Where the title is followed by one number 
nly, the blueprint is on one sheet and 
‘ean be obtained for 25 cents, Wherever 
there are two numbers, it means that there 
are two sheets in the set, and the price 
is 50 cents. Three numbers indicate that 
the set consists of three sheets and costs 
75 cents, In a few cases, too, there is 
more than one project ona sheet, A cour 
pon is given below for your convenience 
in ordering. When using the coupon, be 
sure to enter the numbers correctly, 


Clinper—Sovereien ef the 5. 
‘Constitution (01 


i 
Hull), 1478, 
, tioetinata 


Yacht, eas Macing, 44 


Toys 
Airlene Cecapis wih Conte 14 


Miscellaneous 


Popular Science Monthly 
S81 Fourth Avenue, New York 


Send me the blueprint, of ‘blueprint, 
numbered as follows: oe 


Plea print your mae and aldrse very 
att wish to cut hi pase, 
‘el 
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AA BOY'S PERISCOPE FOR 
LOOKING OVER WALLS 


WHEN. playing wa 


tnd “cops and robbers,” no bo toy is of 
quite so much use to a boy as a small peri- 
h which to look over fences and 
mers. Such a periscope is very 
to construct if two small mirrors can 
| be obtained, It may be made of pine or 
other light wood, and the dimen 
the fi 


ecessary isin 
| Posie dheleues ity mest Reena | 
parallel. | 


two sides J by 314 by 36 h 


top and bottom each 3§ by 4’by S jin. 


th 54-in. brads, After checking the di- 
mensions, cut two mirrors as shown and 
hhold them in place with wire nails 
as indicated at A and B, 

Tn using the periscope, push the tube 
above a wall or beyond a comer and look 
into the bottom mirror from the rear, 
You will be able to see everything within 
range of the top mirror—C. K. A 


rome mrg BiH 
$F Site Wi | 
ag ML 


sea the white 
its tale of 
character.. 


4 G1ass Rests 


DiC. Minnor ano GLAss 
ar Rests Assemeuco 


The only ral accuracy neceary inthe cone 
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Cape Heaters Ligh, Cope Heteras, N.C 
Enablihed i 1798. Reba 1850, 


Tie flavor of OLD BRIAR has some rare 
quality that wins quick and lasting approval from men of widely 
varying tastes. The same quality is present in OLD BRIAR'S 
appeal to the other senses... . its fragrance, its appetizing appear- 
ance, its texture. This quality, due to an unusual blend of the 
choicest tobaccos, gives OLD BRIAR its distinctive character. Buy 
a package today and see if it isn’t just the right blend for you. 


UNITED STATES TOBACCO CO., RICHMOND, VA., U. S. A. 


m1 


How to 
ave “2 Money 
on Tools and Machines! 
See P. 6 to 7 of This Book 


\W/HETHER ou want mal setfr home 
‘ue, oF @ complete outit for a work. | 
shop, this new ATKINS handbook will 
help you select your tools so as to get the 
‘utmost value for every dollar you invest. 


Chapter tree offers you many 
ving hints on hovr tS choose the bert 
wit tools and machines and. sles You 
thre lis, with price 

The fit node bit of Joo fo, "ibe 
te ral xtshons eth ha 
raup for the more annitiouy craftumen 
SC'Ssenced work yh wed or me 
Wieceibe ight bench mshines and ing 
eauipnent. 

But this book does more than help 
choose tool shows you how to 

things with then. HOW fo plan ond ft up 
t shopy build'« work bench and shop fo: 
turey make $4 wood Join cut and work 
nets easier, pick sulable woods; where 

{0 get 480 ob plans and 30.00. 


Finally, it gives you 8 pages of helpful facts | 


fon sas, and shows fre 80 mont 
pesto ine in honed it ade of 
eS worl-amous ATKING “Siver See 
This 1938 edition is even larger and better 
Rew cS SS | 
Send the coupon for yout bask now. 


I pacloe 1octoce TENS 
faerie a 


Improved Electrical Devices 
for the Shipshape Home 


tings are available to help the 

handy man with his wiring prob- 
lems, Several of these are shown in the 
accompanying illustrations, along with a 
circuit diagram for turning on all the lights 
in a house with a single switch in case of 
burglary or other emergencies. These ideas 
supplement those published in previous 
articles in the series (P-S.M., Mar. 30, p. 
120; Apr. '30, p. 118; May’'30, p. 122; 
June 30, p. 107; Mar. "31, p. 122, and 
Oct. *31,'p. 124). 


N= improved electrical fit- 


Is there any simple way to arrange 
mces 50 that they vill be auto~ 
ly turned off after a predetermined 


? 


Yes, by using a new controlling device 
(Fig. 1) that can be set for any desired 
time limit. The toggle handle is used to 
control the lights in the usual way when 
the small lever at the left is in the “off 

Position. To make the switch automatic, 
the lever is set to “on” and the toggle 


handle is turned to the “off” position. The 
lights will then remain on until the time 
limit is reached. This is fixed by rocking 
the togle ever back and forth each move- 
‘ment increasing the time limit the amount 
recorded in the small window above the 
lever at the left. Three models are made 
—for timing seconds, minutes, or hours— 
and these are in two forms, one for lights 
‘alone and the other for small appliances. 
‘The device will ft in any standard flush- 
type switch box. 


In a wall space which is limited in width 
to the space of a single gang switch, how 
may a t20-gang group be placed? 


Special plates (A, Fig. 2) are obtainable 
for mounting the switches one above the 


cient lath for the screws of both boxes at 
the point between the boxes. 


Can a radio outlet be combined with a 
convenience outlet under one plate? 


‘Yes, if a special partition (B, Fig. 2) is 
‘used, as called for in the “Code,” to 
Tate the low-tension wires from those’ of 
110 volts, This partition is made of cad- 
rium plated steel of No. 14 gage thick 
ness and fits in a regular receptacle box 
spade po ss. gang formation, I tobe 
Jn poston either before or after 
fhe'box is stalled fn ths wale Te outlet 
provides a double plug connection for 
lamps or the electric radio, and the an- 
tena and ground terminals. 


Hore can the switches be found without 
feeling along the walls in the dark? 


‘The top screw of the switch plate is re- 
moved, and in its place the special radium 
button’ shown at C, Fig. 2, is tuned in, 
This makes a beacon in the dark. It is 
especially needed in switch locations near 
the top of a fight of stairs where feeling 
for the switch may cause a fall 


What is the easiest method of testing the 
‘various cords, appliances, fuses, and. cir- 
cuits around the house? 


A new type of neon tester is handy for 
this purpose. Although litle larger than a 
fountain pen, it gives a brilliant red light 
from a tiny neon bulb in the top when 
connected ina citeut, Some suggested uses 
are shown in Fig. 3, on the following page. 
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THE CHEMICAL OUTF!? 
Reveals the Wonders 
of Modern Chemistry 


; for Your Pleasure! . 


apeuanees THE 
Ne 
Some SuscesreD Uses Teste 


| Pie a. 


sh neon Hight for chech- 
Ing’ cleat 


| 21 one mistes to place sage or double 
pug” ontet the basements what ithe 
fails way? 


By means of new junction box covers 
with plug outlets, either single or double 
(Fig. 4). These make handy fittings for 
cellar use on exposed boxes, and they com- 
ply with all rules, 


) Gives You Complete Chem: 


eat 
ad 


| Anew type of Junction box Sxting 


What is the wiring plan for a burglar light- 
ing circuit which allows all lights to. be 
turned om from one point? 


Such a ci 
5. The lights in d 
Tibeary, kitchen, and halls may all b 
intly tured on from one single-poi 
switch A in the owner's chamber. It w 
be noted that three-point. switches B, C, 
D, and E are used for individual room 


agram is given in Fig 


The Porter Cuemtcat. Company 
512 Washington Steet Magee, Ma 


fe, Boe 


Send this Coupon for 
Free Chemical Surprise! 


| SHES tate 
| rigs, wien hie ctet «home own aries 
Miata a setae a L 
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THe SHOCK 


MAN TALK 
put Probak over 


ROBAK owes its amazing 

popularity to the priceless 
praise of millions of men. 
Shock-absorber construction 
disperses bending strai 
and prevents edge distortion. 
Absolutely uniform quality is 
assured by automatic machine 
manufacture. 


Buy Probak on our positive 
guarantee. Get better shaves 
or return the package to your 
dealer and get your money 
refunded—$1 for 10, 50cfor 5. 


For Gite, 
Fra Forbes Rasors 


control rather than the usual single-pole 

ety; and for the usual three-point 
switch in the lower hall is substituted a 
four-point switch G. The wiring is simple, 
but it must be bore in mind that the 
ireuit i intended for use with not more 
than sixteen lamps. 


Is there any simple "wae moe 
‘way t0 carry an ex- 
tension cord under a 
rug? 


By means of a so- 
called. “under-rug” 
extension cord, this 
can be done safely 
and easily. The ex- 
tension, as shown in 
, consists of 3 
pliable. rubber 
strip 1 in. wide with 
two bakelite outlets 
and a. short exten 
sion cord and plug 
| —HanowoP Sraaxe. 


Fig, 6 An “und 
Fag" extension eo 


POWER BELTS GUARDED | 
BY HOSE HOLDERS 


CLUMSY homemade guards are often | 
placed around a power belt which 
passes through a floor or partition. Much | 
‘eater and more practical floor guards can 
‘be made from inexpensive metal garden 
hose holders of the type illustrated. These 
are usually sold for ten cents each. They 
are of heavy sheet metal and have suffi- 


| cient holes for nailing them in place, One 


Of these guards can be placed on each side 
Of the belt if necessary —F. W. B. 


| 


FOOD KEPT COLD IN BOX 
HUNG ON STORM DOOR 


F A STORM door is used at the kitchen 

entrance of a house, the space between 
it and the regular outside door can be 
‘used to good advantage during the cold 
months of the year to keep mill and but- 
ter as cool as if in a°refrigerator. A re- 
ceptacle of thin boards can be made and 
attached to the inside of the storm door, | 
below the latch. Provided this box is | 
made slightly less than 4 in. wide, the in- 
side door can be closed, it will usually be 
found, without interference. The space 
available will be sufficient to take a milk 


bottle, a package of print butter, and a | 
‘small quantity of meat—all that a small | 


family is likely to require—and in many 
‘cases the door arrangement is more con- 
venient than using a window type of cold 
box—L. B. Rossrxs. 


10,000 


‘NEW. 


Revised Edition 


HENLEY’S “%ecc2"""” 
feajoe 

Fermulas 
Processes 


800 PAGES 


Po pore nas Gass 


MAIL THIS COUPON 


| EQPRLAR SCIENCE MONTHLY, 


Jal Font Aves wat 
ae 8 


Send me at once coe coy of Henleys 30th 
1 Géntury” Book ef Recipes; Formulas ®@ Prov 


1 Sipe” ege Baition PY aeee tga the 
‘livers the book.” ns Done 


ADDRESS 


Laeerecemrre 
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TINY MODEL OF AKRON 
SHAPED FROM BLOCK 
OF BALSA WOOD 


ITH the Navy's new 785-ft. air- 


ship Akron completed and now mak- 

ing its trial runs, an airplane model enthu- 
| sias’s collection is no longer complete 
unless it contains a model of this giant 
scouting cruiser of the air, The model 


illustrated, with its realistic mooring mast, 
is extremely easy to construct from scrap 
pieces of wood. 
‘The cigar-shaped envelope 
whittled from al by 1 by 
st, draw two prof 
sketching in the out 


can be 
fn, balsa 

sheet 
accord 


hen glue these profiles to the top 
side of the block and with a razor blade 
trace the outlines so as to mark the sur- 
face of the wood. When the paper has 
been removed, the lines on the wood will 
‘guides in whittling. In shaping 
lope, whittle to the outlines on 
the side and’ top and then round off the 
comers to give a smooth, continuous 

Balsa wood is also used for the four 
tail fins, These are inserted in grooves cut 
in the envelope, The balsa wood cabin 
can be cemented of nailed in position, as 
desired. ‘The eight propeller mountings 


DECEMBER, 1931 


Two Tools 


4 New 
Motor- 
Driven Toot 
That 
Achieves 


A Seroll Sam = —<_—_y 
with Band Saw Efficiency 


xnw, moderately-priced tool is radically 
different from any Scroll Saw on the market 
Runs at full motor speed—1800 strokes per mi 
‘ute—with all springing and twisting eliminated, 
with perfect balance 
rial 
accurate work Bitheto 
Hat, 24cinch. throat 
od? Inches thick 
‘Works on metal and. bre 
features C 
‘and boning. Send coupon (ar fee 
about this amazing new tol! 
Delta Quality Pays in the End 
i built to be efcient,con- 
eration, Fine ual 
‘re used throughout 
Tats why. wood 


‘Dela afer the most 
tnachine 


10 Day Trial 


EASY TERMS 


Ita Tote ane 


eee send te, without oltiation, 19 
Complete DELTA 4952 Linea Inclase: jour io Day 


Make big money 
from repair work 
510 RACTICALLY 


S253 every householder 
spends at least $10.00 


to $50.00 each year 
and many spend sev- 
eral times that much 
can be made guickly, easily and well 
with 
Smootu-On No. 1 
With f 
Smooth-On you ey 
ie 


on simple repairs that | 


can save this 
money in your 
own home — and 
by doing similar 
repair work. for 


others, you can aany“suoSt-on 
make ‘money. 

No. skill is re- 

quired to make 

Fepairs and the t.d'sinsttudiss 
amount of “”" 


Smooth-On used on any one job 
seldom costs more than a few cents, 
Typical repairs that can be made per- 
fectly with Smooth-On:—Stopping 
leaks in’ steam, water, gas, ail oF 
stove pipes, mending cracks, breaks 
or leaks in furnaces and’ boilers, 
radiator sinks, pots and pails, 
making loose handles tight on um 
brellas, knives, hammers, brushes, 
drawers, etc,, tightening loose screws, 
hooks, locks, door knobs, etc, 

On the’ Automobile:—Making cracked water 


jackets ‘and pumps good as. new, sto 
Ieaks in radiator, hose connections, fat tank 


fand eas, oll and exhaust lines, making a 
fume-proot joint between exhaust pipe and 

tonneau heater, tighten- 
ing loose headlight posts, 
keeping grease cups, 


hub 
‘from 


To wet perfect results, 
write to us for and aie 
the Smooth-On Repair 


Book. “Free if you re- 
turn the coupon. 

Get Smooth-On 
7-08, 1-10. oF lb. tins 
‘at any hardware store oF 
Wf necessary direct from 


Smooth-On Mfg. Co. 


Dep. 5% Commanip Are. 
“JERSEY CITY, NJ. 


Write for 


Se 
Do it 


wilfi SMOOTHON 


(no power cars are used on the Akron as 
the engines are mounted inside the ship) 
can be formed from fine wire, cement be- 
ing used to hold the various parts together. 
‘The mountings are attached to the enve- | 
lope by means of holes drilled to receive | 
the ends of the wires. A drop of cement 
in each hole will hold the wires in place 

‘The mooring mast is composed of three 
latforms, a peak cap, and a dozen girders. 
{in onder io make the mast heavy at the 
bottom, have the bottom platform thicker 
than the rest. The girders can be made 
| fam otic wHlch am sek fn 
| deep into the four comers of each plat- 
| form and cemented in place 

‘The model is attached to the mooring 
mast by means of a needle 1 in. long, | 
which is thrust into the envelope so that | 
only 34 in. projects. This projecting end 
fits into a small hole drilled in the peak 
‘ap of the mas 

Paint the airship aluminum and add | 
the conventional red, white, and blue 
| stripes at the ends of all four fins, Use | 
black or dark blue to indicate the cabin | 
windows. For contrast, the mast may be | 
painted black—Eowix T. Haxtr.ros, 


INLAID BANDS DECORATE | 
MODERN TABLE LAMP 


TTPHS modemistic black walnut lamp is 
| A simple to construct and gives the home 
craftsman an opportunity to use the deco- 
rative inlaid bandings now available. 
‘The upright, which is 1134 in. long, is 
made of two pieces of 34 by 15 in. stock | 
slued together after they have first been 
grooved to allow a 
piece of %-in, pipe 
| to run through the 
E\ center. A recess 34 
\ by 614 in. is cut into 
each face deep 
enough to take a 
piece of contrasting 
veneer. When the 
veneer has been 
slued in place and 
| allowed to dry, holes 
| are bored as shown 
and filed with col- | 
ored wood composi 
tion of the plastic 
type sold in tubes 
and cans. | 
The bottom mold- 
ing is merely a piece | 
of 14 by 2 in. stock 
inlaid with a strip of | 
banding and beveled on one edge. The top | 
molding is made by gluing a piece of wal- 
nut veneer to a piece of light colored 
| wood 34 in. thick and afterwards cutting 
| shallow grooves to allow the contrasting 
wood underneath to be seen. Both mold- 
ings are mitered around the upright piece. 
‘The base is an octagon 7 in. across. It is 
bored in the center for the pipe, and a 
piece of banding is set into the edge. 
‘The pipe is secured at the bottom with 
a lock nut and at the top with a two-light 
fixture. The finish consists of a coat of 
boiled linseed oil and a number of coats 
of thin sbellac to give a smooth surface 
Each coat is rubbed with fine steel wool, 
and the final coat with rottenstone and 
oil and last of all with ordinary furniture 
polish—Joux M. Currrexves, 
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ae 
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See Beemer tet em Te 

DRrrake Mase Sree 
Try America’s Leading Riven Hone Fit 

Du Maurier Co., Dept. 3012, Blmica, N.Y. 


tcered 


Hew. Ng, 10 Fountain Pen— 
TARANEED 
FOR LIFE 


NOW BUILD FLYING CLOUD! 


RoyHancock 323S.DouglasAve,PortsmouthVa, 


HOMEMADE PANTOGRAPH 
ENLARGES DRAWINGS 


BESIDES being a useful tool for the 
mechanically minded reader who has 
occasion to enlarge or reduce shop draw- 
ings or photographs, the simply con- 
structed pantograph illustrated is an aid 
to school children who wish to enlarge 
or reduce textbook illustrations and maps 
From some moderately hard wood such 
as birch of mahogany, 
A and BM by 13/16 
M4 by 13/16 by 19 in. and one arm D 
¥4 ‘by 13/16 by 20 in. When these arms 


have been shaped, drill 5/16-in, holes at 
‘and X in the positions indicated, 
ng out the fourteen 3/16-in. holes 
for the adjustable pivots H and J, adhere 
carefully to the dimensions given, spacing 
them exactly 1 in. between centers. In 
arm A the center of first hole should be 
placed 214 in. in from the center of hole 
Ain i should be placed 24 i, in from 
in C 2% in, in from F. 

BYE ee tn trom the ends These bales 
iccording to. the 
hard pencil or 
teel stamp. The adjustable 
pivots at and J are made up of wing nts, 
bolts, and washers; and the supporting 
pivot_X, which is made of wood, should 
be tipped with an upholstery tack in order 
to,obtain a smooth sliding surface. 

‘The tracing point and pencil are shown 
at F and G, These two should be made 
interchangeable so that the pantograph 
can be used conveniently for either 
enlarging or reducing. End E of arm A 
is attached to a 13/16 by 1 by 

id an ordinary 


the pivots J and HT are placed 
of holes bearing the same number 
in order to maintain a parallelogram. The 
proportion of 


from the center of £ to F and from E to G 
and dividing them one by the other. The 
result shows how many’ times larger or 
smaller the copy will be as compared to 
the original drawing or photograph—A. C. 
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Here’s a new kind 


of FUN! 


| You Can Model Any- 

thing from Dragons 

and Ships to Picture 
Frames with 


Prastic Woop rti.ans 


Now letters are coming in from all sections of the country 

telling about a new use for Plastic Wood—the preparation 
that handles like putty and quickly hardens into wood you 
can carve, paint, and turn in a lathe. There's nothing better 
for hiding nicks, making repairs and sealing cracks. Every- 
body knows that! But what's more important, with Plastic 
Wood you can make a thousand and one useful and deco- 
rative things—and have lots of fun doing it! Mirror and 
picture frames, still life models, galleons, human studies, 
book ends, decorative knick-knacks, there's no limit to 
the things you can make. 


See What an Amateur Made! 


You don’t have to be an artist to model with Plastic 
‘Wood. Men and women, boy: 
who never before worked with 
are now modeling beautiful things out of 
Plastic Wood. Many of them are making 
extra money this way! Try it. You can 
buy Plastic Wood in 9 colors at any paint, 
hardware or department store. 


fslors are very ifelike. 
The pase has all he 
fae’ adored’ ancient 
Grecian vases with such 
beauty. Try your hand, 


BIG 48-PAGE BOOK FREE 
We'll send you free—a 48. 
| page, profusely illustrated } 
book crammed full of facts § N= =e 
about Plastic Wood and howto 3 "= ca 
use this amazing preparation. } “”~ ae 


MAIL COUPON TODAY 
The A. 8. BOYLE CO., Dept. 12-P8, Cincinnati, 0, 
‘Sted me—Ieee—Big Bock of Uses for Paste Wood. 
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Model Railroad Tracklaying 


HINTS TO HELP THE BEGINNER GET STARTED 


By THOMAS W, 


{WO important. questions con 
the beginner in model 
‘The first what page to adopt, and 


this was discussed at length 1 
(P. S. M,, Nov. '31, p. 106). T 


ARNOLD 


variety of rate i 
expensive track 

plated type made by An 
turers, This track appe 
those model railroad entusta 


not afford the time or expenss 
steel oF brass rails on wooden 
fer that ves fn ook 
running outtit but 

Tf you want to lay 
ties, you can buy 
type in 3-ft. le 
which means r 
two rals, In addition you will have 
wooden ties at the rate of a dollar a hun- 
dred of else cut them yourself. And if you 
wish an electrically operated s 
is the additional cost of third 


cents a foot, plus “chairs 
twenty-five cents a dozen, 1 
ble to buy this type of track 


in 3-ft. lengths, mounted on a material 
that represents road ballast, at a 
yard. Plain switches cost 5 
each, 

| Sheet steel track 


OF course, he. great 
track assembled. by yourself Irom. the 
rails and ties is that you can make it 
any curve oF formation you de 
also possible to construct ela 
miniature any" track 
fon a regular rallron 
track you are limite 
curve of switch, and no specicl varieties egg 107 ae bene rae Seconds English alle be in chair” by wooden wedges. 
are available at any price. act page tin pated tacks Be  sronuey fron ocreciog ond posite 
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HALL CUPBOARDS SUPPLY 
EXTRA STORAGE ROOM 


TTWEN poriable cupboards constructed 
as shown are used on each side of a 
window in the third floor hallway of an 
old house to increase the clothes closet 
facilities, Each cupboard consists of a bot- 


Boy Chemist hold 
pell-bound 


low to get it 


‘Thla Hight, sectional cupboard I made of 
teeup lumbar cud panel feom packing Fanes Did you ever hear of a perfect 

Chirstmas gilt? Well, just send for my 
for towels, sheets, and hats. The panels | Wondering ‘Then, one after am. new Chemistry eatalog. Show it 10 your 


ot cuter uabe x. Tell hae that Gilbert Chemistry 
as . ‘on sale at all toy stores and 


used in constructing the cupboards were | ther, he performs dx 
taken from old packing cases, and each | Tievable chemical fe 
section is light enough to be lifted easily 

by one person—H. Jenvey 


A QUICK WAY TO MAKE 
TAPERING POSTS 


TTPO BUILD vp a square, baste, 1 
ered post isa job it may pve the 
When recency had to construct a porch 
Deol of tis type lapered fren 8 to ff a 
Paid not shape the four 

tnsemble then but Gat na 
Fer an show and alerwande tipped and | 
Flaned off the. profeeting cages! tn ths | 
Way T bad the Advantage of the straight 
Male eige of the liber for making ght 
Joins onder lo notte cae of pt 
thy shape for cutng then of aque, 
work from centrline=Jou L. Sri 


friends think he’s magic, But now 


ot only impreved 
we also reduced the. prices, 
hare the world’s most 


‘omes with the Outits, tells you in 
se complete 


which 


complete in all deta 
larger the 


every day in the year, 
he sure to impress your dad with, the 
fact. T hope you get your Gilbert Chem- 

thie Christmas, Don't forget 


Agpat 
FREE... 


New big teolor catalog of the famor 
Gilbert Chemistry Outfits, ilusteating a 
describing every single outfit and telling 
‘what you can do with exch set. It tells 
how you can get a Gilbert Chemistry 
Outi for Christmas, Mail your ‘coupon 
today 


\ 


copy of sour, new 
sival of Gilbert Toys” 


ats Name 
‘The two steps in comstruiting = porch pest ing exper aia Hor 
with 'T taper from four rectangular boseas ns. It costs only $4, see 

ther sets at 95¢ to $19, City State 
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BOYS wax FREE 


Greatest Values 
Most Fun Features- COMPARE 


Almecican Hyer Teains, 


Write today for the colored catalog and 
see the big new steam and electric type 
trains that oufpull all others—New trains as 
low as $5.50. Fun making automatic sig- 
als, Seations, Bridges, Tuanels, ec. 

‘Ger the catalog and compurre— American 
Fiyers cost less, yet lead in fun makiog 


features, speed, sive, realism and umber 
Of pieces inchided.” You want the best, 
nly an America Flyer will do. 

DADS, too, make 

railroading a hobby 


The New Marvel of PI 
aa 
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| HOW TO BUILD A PRIZE 
WINNING MODEL 
| (Continued from page 86 


correct, another five points were scored, 

‘Some of the templates measured not ane 
Dut several items, both dimensions and angles 
For example, a single template showed at 3 
glance whether the distance from the oor 
{to the bottom edge of the door was correct, 
from floor to belt line, from floor to door 
handle center, and from floor to bottom of 
window opening. Each of these four items 
Scored two points. 


HEN It came to wood craft, there 
were seven divisions relating to wheels, 
body, ‘pole, tonneau block, rear axle and 
footman's board, front axle’ and froat gra 
and general woodwork. In the case of the 
body, for example, the judges had to answer 
these questions: Is the froot and rear of the 
body above the belt Tine slightly” rounded ? 
Are there seven neatly made molding plates 
fon each door? Are the body moldings 
‘eatly made, do they stand out clear and 
sharp, and are the joints well made? Are 
the body molding spirals evenly spaced with 
the correct right and left twist? A perfect 
score for all this gave a model eleven points 

Similarly, the “metal work was studied 
under seven different headings. Tn. just one 
Of these divislons—that relating to clips and 
bbrackets—cighteen separate items had to be 
checked. The upbolstery, painting and finish- 
ing, and the metal castings used throughout 
were examined with equal care. 

“Three judges, abled by the set of tem- 
plates, were able to score & model in half an 
hour, but in choosing the four best coaches 
to decide the national award winners, it was 
found necessary to recheck a number of the 
Dest models ten times. Tn one case a guild 
‘official quietly the master model into 
the group, but it was spotted by the judges 

face, akhough not many points 
Separated it from the best of the boys" models 

Forewarned as to how a really fine model 
is judged, every model maker should see the 
necessity of keeping each part exactly to scale 
as be proceeds—no matter what model be is 
building. He can be his own judge as he goes 


along and mentally rate hime on every part 
e takes and every operation be peflorme. 
By taking these precautions he can hardly 
fail to turn out a ooteworthy ‘model, oF if 
he doesn't, be will at leat know the reason 
why and be able to do better the next time, 


NE trait all the winners of the coach 

competition displayed to an. extra- 
ordinary degree was ingenuity, Whenever 
they ran into difficulties or could not obtain 
the materials or tools they needed, they 
found a way out by using their wits. One 
boy did his work om an ondinary card table 
fon the front’ porch; another worked on a 
Aat-top desk in his bedroom. One contestant 
cut down a tree for wood and kiln-died it 
fn the oven of the kitchen stove, A boy who 
‘was stumped when it came to soldering deli- 
fate parts made himself a soldering outfit 
by embedding one of his mother’s thimbles 
im a wooden block and using 
lamp. 

Raymond S. Doerr, 19, of Battle Creek, 
Mich, who cared one of the four ma 
tional’ awards—each university scholarship 
old the guild officals be spent 2,160 hours 
fon his model. “He had previously gained 
invaluable experience, he said. by working on 
2 model of the Diamond Tally-Ho, which 
Was the first. of the Popvian ScrEsce 
Morty series of coach models (shown in 
four Blueprints Nos. 115, 116, and 117 in 
the list om paze 110). To build his Napoleo 
coach he made a number of punches and 
Special ‘tools, and”all these be skilfully 
tempered. in’ [Continued om page 731) 
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proximately 
stapled much 


ano 
Ter two copper wes” Be 


ANy’them in 2 shallow groove 
SORE wood. ‘Then T filed away 
\,7of them to give a fat surface 
6 this flat part a strip of thin 
Aly. wider than the twisted. wires, 
(és on an anvil to serve as a form 
Akt over ita strip of annealed brass 
Tive ihousandths of an inch thick. “Then 1 
stamped the brass into shape by using the end. 
in of a. block of hard maple and a 
hinist's hammer, The excess, brass was 
esulting in per 

rope, mold 


trimmed off with scissors, 
fectly formed, easily ma 


ONALD C. BURNHAM, 16, of West 
Lafayette, Ind, who alo gained one 

of the four university scholarships, did his 
Work in a small basement and used ho power 
tools except a small lathe, It is interesting 
tovnote how differently he attacked the same 
problem of making. moldings 

“SE made the body moldings,” he expla 
“hy fling tittle dies out of nals and stampi 
the moldings out of very thin brass, T th 
cut out the molding and soldered the tips 
Of pins on the back of it. Tstamped the top 
Shell ornament in the same way, then cut 
it out with button-hole shears and filled the 
back with solder. When I poured in the solder 
T'put'a pin in each shell, ‘Then T drilled 
holes into the top molding and. wedged the 
pins of the top shell ornament into them.” 

"The winner of the remaining sebola 
Howard » 16, af Denver, C 
showed equal ingenuity although the'had no 
previous experience in. model making 

‘A second competition on a larger seale and 
offering prizes valued at $75,000 is now being 
conducted by the Fisher Body Crafteman's 
Guild, which gained an enrollment of mo 
than 145,000 asa result ofits rst competition, 
Unider the guild regulations, however, boys 
who entered the first competition and wish to 
Continue their membership will have to renew 
their enrollment. ‘The new competition has 
fa wider seope thin the firt because Canadian 
boys are eliible for it. The main prizes will 
again be four university scholarships of four 
years each. The problem will be to con 
Struct the same Napoleonic coach from plans 
provided without charge to all members of 
the gui 

Tn sponsoring the guild, the Fisher brothers 
were influenced by the fact that they them 
Selves had risen from forge and bench. Their 
frandfather, Andrew Fisher, who had small 
blacksmith "shop in. Peru,” Huron County 
Ohio, taught his, two sons, Andrew and 
Lawrence, the trade, “The two boys later et 
up a shop at Norwalk, Ohio, ‘where they 
built carriages, Lawrence was the father of 
the present Fisher brothers. Of these Fred, 
the oldest, went to work at his father's bench 
When he vas fourteen, and at the same age 
Charles was busy helping his uncle at the 
forge. ‘The other »brothers—William A, 


Edward F, Lawrence P.. and Alfred J— 
all worked in the shop. AN have continued 
their interest in craftsmanship, and William 
A, Fisher is directly engaged!’ inthe guild 
activities as its. president. The ‘movement, 
indeed, was a logical development of thelr 
desire 'to encourage the boys of today to 
‘work skilfully with their hands 
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BIG FORTUNES WON BY | 
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TINY INVENTIONS 
(Comtinred from pase 16 


not involve invention. But it was am inven: 
tion nevertheles, because it was the simp 
means of solving 2 problem which Young | 
had perceived; namely, how to make you | 
me play’ the piano lke Paderewski 
the great and the little thing 
said the court, “constitutes inven: 
T enjoy the doubtful distinction of having 
turned down the patent application of Wile 
mM. Folberth, who devised the auto- 
matic windshield wiper, which 1 now realize 
iE an excellent example of a successful inven 
im produced by mereing two 
smechaniom 


‘older 


LL Folberth did was to put automatic 
irol valves in the existing wi 
‘wiper moto 


hand. The automatic | 
ted. to make the opera 
the conventional {ype 


‘because 1 felt 
there was nothing. new in this, and that 
Folberth had merely put two and tw 
together, Fortunately for Folberth and for 
all motorists who. drive thelr cars on tain 


lays, others took a broader view. ‘The 
Board of Appeals revered me. The patent 
ranted, and later was sustained in ao 
court. Automotive engineers at Bist 


ridiculed Polberth's But the iaventor, 
rman invmigrant, 1 believe, had the last 
‘manutacturing and marketing 
$304,000 worth of the cleaners himiell, be 
told the rights to his device for several mil 
Tons of dollars. 
‘One of the most remarkable Instances 
stent. being attacked. because the dev 
‘only a alight alteration of an older con. 
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Trivance was the famous Lenke cargo beam 
case, The peculiar feature was that the 
United States Government which, of course 
had ‘granted the patent, was initinging i 


This was one of the few patent cases ever 
to reach the United. States Supreme Court 
and one of the last decided by the tate Chi 

Justice Taft. The Government fost; Mf 


Tait upheld the inventor 
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when 


wed prior to 191 
he, of Brooklyn, N. ¥ 


ment, consiated of” two 
eral inches apart, Grmly 
and bottom, and 


igly fined at either end to two uprights, 
These leams, tsed for many years, weighed 
3,300 pounds 

Lenke made two small bat highly ingen 
‘ous changes. He submtituted for the heavy 
two-piece beam a single I-beam wei 
nly 1.300 pounds, “Then he prov 
Wwith a pivot at either ene 
ments bad thee 


permitted i to turn alwa 
the ‘rection ‘where the load was taken, 
Thinily, there was a saving of $130 in the 
installation of each beam, the price of 2,000 
pounds of metal at 64 cents a pound 

‘The Lenke beam, though a patented inven 
tion, was adopted by the U.S. Government 
far use on its piers, docks, and boats. The 
inventor sued the Government. Court alter 
‘Court upheld the United States, whose attor- 
neys claimed that Lenke bad sade no inven 

mn at all, but (Continued om pase 123) 
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BIG FORTUNES WON BY 
TINY INVENTIONS 


ed from fase 122) 


merely modified an old mechanism. Lenke 
did not give up the fight, and his persistence 
finally was rewarded by Chief Justice Tait's 
decision. What Mr. Taft said, in so many 
‘words, was that the new invention only 
seemed an easy and natural modification to 
others, once Lenke had had the intelligence 
and imagination to think of 


THAT Ee the cru ofthe whole problem, 
‘There is nothing new under the sun 
xcept ideas, Thou of people had seen 
tree trunks Boating down streams before it 
‘occurred to someone to build 2 boxt. Th 
Sands too, bad observed that small po 
tion of leaf seen through a" dewirop 
ppeared “elarged, but it was" not wnt 
many. centuries ater that a, reiuy- thought 
Ot using. the principle in. the microscope 
Entire races hal wotched clay handca tn 
taking sun before somebody” had the bright 
idea that" pottery ‘could be made in that 
wy 

Xccidents? Perhaps. But the hist 
invention shows that buch “accion Lap. 
tem only to those who deserve them; that 
"those whose minds are prepared for them 
Th thin connection, it ts interesting to recall 
hat the very” word invention” connotes 
the accidental Tein derived trom the Latin 
Inoenire, meaning to come upan, of to ight 
pom 

The orixinal “accidents” usually did not 
produce the finished articles as you and I 
Enow them, Few’ inventions have sprung, 
fulileed, from the brains of thet inven: 
torn. As this written, a patent is pending 
fn an improvement that binges om othing 
tie a litle notch. Those among: you who 
tie safety razor probably” have noticed 
that the manufacture of a well-known make 
‘ecenty put on the market 3 new blade with 

notch at each of the four corners. This 
Temoves the parte of the blade that are 
fruped by" those” portions ofthe. blade 
Haider where the litle prongs Ste most lable 
to be bent when the razor is struck agunat 

ped on the Boor The 

Hy acording to the mandtactore, thus 
prevent the blade from cracking. or being 
thrown out of perce alignment. They also 
tliminate the ends of the blade that ie- 
‘quently cut the user's ear on the downstroke 
Sethe side of the ‘ace 


JERHAPS the most effective improvement 

‘peoduced by the smallest physical change 
is that in the phonograph record. Edison 
invented the phonograph, and in his original 
machine, sound was reproduced by a needle 
traveling through a groove that ran “up 
hill and down dale.” The. present phono- 
raph record, however, is based on an almost 
microscopic ‘adjustment patented by Exaile 
Berliner. “He made the froove of uniform 
depth and cut it laterally so that the needle, 
instead of going up and down a range of 


eve, worked wonders in the phonograph, 
The lateral groove permitted ‘the use of 
cheaper records that were more easily made 
‘and yet would stand ‘more playings. Above 
all, it amplified sound volume and, by elimi 


nating distortion, improved reproduction 

erliner's fame, incidentally, rests entitely 
‘on improvements in the inventions of others 
Among other things, he invented the micro- 
phone, which took’ Bell’ telephone out of 
the toy class and made it a commerdal suc 

It is not always necesary to make any 
structural (Continued om ~ fate ~ 124) 
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BIG FORTUNES WON BY | 


TINY INVENTIONS 


hance in order to perfect an invention 
Take, for ‘example the ‘Young gas pen” 
crator. Ten years ago, Daniel J Young! an | 
fncincer of Tacoma, Wash, proposed that, 
in making water exs, the “run® be ocex” 
sionally reversed; that & that the steam be 
Tun through the generator from: the oppo: 
site end, This ide, erected with laughter by 
ihe fas companies was tried ou ant In kes | 
than ten yeals ik was. adopted ‘by every 
fas company in the world, 


WATER, 28 made by pasing steam 
through a bed of red-hot coal. The oxy | 
igen in the stearm combines with the carbon in 
the coal, leaving hydrogen, which Is made | 
into illuminating gas by adding hydrocarbon 
elements from oil. Young's “back-run™ proc: 
f= increases the production of gas from a 
riven quantity of coal to such an extent that | 
about tem per cent of the fuel i saved, ot | 
approximately three cents on every 1/000 | 
feet of gas manufactured, Figure that ‘out 
all the gas plants in’ the world!” All 

that is necessity to effect this saving is to 
pipe the steam into the former exit ‘end of 
the machin, Part of the secretes inthe | 
Conversion into useful gas of carbon deposits 
‘hich athe oh aysemy, were mot ely 
wasted but had to be removed at a. price 
Last July, the Franklin Institute of, Pi 
delphia conferred its much-coveted Walt 
Clark medal on Young for his achievement 

Similar was the famous improvement made 
by Henry A. Adams in the corn-sheling 
machine invented by bis father, Augustus 
Adams. In the father's machine,’ the chute 
into which the ears of corn were fed was 
‘olten clogged up, despite the fact that rotat 
Ing fingers bad ‘been provided to push the 
cars downward. A farm hand usually was 
needed to clear the chute by. punching the 
‘car with a stick. “Henry Adams. merely 
Totated the fing direction, 
and any com you that no 
extra hand is needed today fo pish the 
‘ears down the chute 

Or consider Dr. Langmuir's much-discussed 
high-vacuum tube patent. In 1025, Lang 
‘muir Was granted a patent on a ‘vacuum 
tube which did not differ in any way from 
those “invented and patented previously, 
except that it was evacuated to'a greater 
degree. In other words, Langmuir succeed! 
fn subtracting almost ‘nothing ftom nearly 
nothing and, in a manner of speaking, pat- 
ented practically nothing at all! 


“TPIS toes not mean that his invention was 
not useful. Quite the contrary, The highe 


vacuum virtually eliminated fonization in | 


the tube. Let me explain. The operation of 
a vacuum tube depends on a flow of cle- 
{rons from a heated cathode, or metal ee 
ment, to a plate, which is another near-by 
metal element. That electron flow can take 
place only when the number of air molecules 
fn the tube is reduced to a point where the | 
electrons have a relatively clear path. If too | 
many air molecules are. present, the elec- 

trons, moving away {rom the heated ele- 

‘ment at terrific speed, strike these molecules 

and disassociate or fonize them, This toniza- 

tion ‘prevents operation of the {ube as am 

slectrical oscillator, just as a steel spring 

would be prevented from vibrating by wraps 

Ping cotton batting around it. 

‘Acting as an clecttical oscillator is the 
chief function of a vacuum tube, As devised 
by Lee De Forest, it forms the basis of all 
modem radio transmission and reception. 
iy producing a more complete emptiness in 
the tube, Lang- (Continued on pase 125) 
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BIG FORTUNES WON BY 


TINY INVENTIONS 
(Continued from page 124) 


muir made the electrons do their stuff with 
2 minimum of interference from ait mole- 
‘cules and thereby made the tube more efi 
ent as an electrical oscillator. 

For six years, the Langmuir patent was 
the bone of contention ina seties of heated 
legal fights, and only a few months ago it 
was invalidated by the Supreme Court 
While granting that Langmuir's tiny change 
had produced a remarkable improvement, 
the Court found that the idea of a high 
vacuum was not Lanzmulr’s, but had been 
conceived by an engineer ‘mamed Lilienfeld 
as far back as 1010, 


ALL improvements brought about with- 


sational doubtless is William Eibel’s perfection 
of the Fourdrinier paper making machine, | 
used ‘toostly for the manufacture of news: 
print. Here an industry ‘was revolutionized 
bby a change even smaller than the hole ia 
the glass-molding pipe. All Eibel did was 
to jack up the Fourdrinier machine twelve 
inches! This accelerated the down-flow of 
the fluid pulp to such an extent hat, when 
the machine was speeded up in proportion, 
production was increased from twent 

thirty per ‘cent. In other words, 
Increased the 


Eibel 
(put from 450 feet of paper 
[pet minute to 700 feet, and pointed the way 
bby which paper could’ be turned out at the 


rate of 1,000 feet per minut 

This slight and almost 
change saves {rom $25, 358000 00 
technical installation, a8 the same quantity 
‘of paper can be made with one-fourth lest 
machinery, and has radically cut. the price 
Of paper. Incidentally, it has made Ebel a 
rich man, 


Bibel’ patent, too, came, before the 
Supreme Court, and, like Lenke's, was upheld 
boy the late Chiet Justice Tait, Though the | 
Invention ‘was "as ‘aimple as water running 

down hilly” said Tait, it "had greatly 
improved the art of paper making and, 
therefore, deserved to be rewarded with a 


patent 

ings appear quite 

they en explained, and 

many a man has wondered why he did not 

think of some apparently simple device oF 

improvement that yielded a fortune to the 
‘one who did 


AVERAGE MAN WALKS 
EIGHT MILES A DAY 


Ir vow walk nearly eight miles a day. you 
are an average American in your walking 
habits, a recent survey shows. ‘The amount 
a person walks, according to the figures 
Sbtained. varies from six anda ball rails 
daily, for the store manager, to twenty-five 
land a half for the farmer with his plow. The 
postman walks about twenty-two miles every 
day. A woman shopper covers slightly more 
than eight miles a day, and a typical house 
‘wife in a. year walks a0 far a6 the distance 
from coast to coast 


NEW CEMENT ON WOOD 


A sew stucco cement may. be applied 
iectly to wooden sheathing, where it 
without the aid of wire mesh. Tt ie 
used to rive a new appearance to an old | 
wooden building. "Another use in repairing 
existing stuceo ‘walle, 
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WHY GOOD LITTLE MEN 
BEAT GOOD BIG MEN 
‘Continved from pase 22 

‘The strength of a man’s arm and shoulder 
muscles, it was shown, determine his pulling 
power. This test was made with a new appar 
Fatus, called a hand dynamometer. A simple 
devic, it is equipped with a spring and two 
hhandies. When aman palls on the handles 
with all his might, the amount of power he 
exerts, in pounds, is registered ona dial 
Pushing power is measured by pushing the 
handles toward one another 

What do these tests mean to you and me? 
Suppose you are five feet two Taches tall and 
‘weigh about 100 pounds. What should your 
push and pull power be? About eighty 
pounds for push ‘and sixty-five pounds for 
Dull, says the Public Health Service. If you 
fare'a stocky person of the same height, 
Weighing 160 pounds, you ought to push 110 
‘pounds and pull eighty-five 

‘In case you are about six feet tall, slender 
‘of build, and weigh only 140 pounds, both | 
Your push and pull should be lighter, nincty- 
five pounds and eighty pounds, respectively 


Here’s That 

Long-Hoped-for 

“HOME WORKSHOP 
MANUAL” 


at a new low price! 


Order NOW—send NO 
MONEY—and get this 
}BIG WORKSHOP 
MANUAL for $1.05 less 
than the regular price. 


With the expert help of this great 
handbook you can easily be your own 
funiture ‘uilder—eecrichan—rado 
expert — painter — decorator — toy 
maker — model mechan — garden 
craftsman — metal 


neighborhood of 180, you should be able to | 
push 115 pounds and pull ninety 


CURIOUS fact which the experts were 
fat a loss to explain was that, gen- | 
tally speaking, the tal, slender men had to 


bow to the short, stocky ones. of similar 
weight in pulling, but defeated them in lft- 
ine, which merely another form of pun 


test their lifting power, the men were 
de to grasp, at the height of their knees, 
‘small horizontal bar connected with a chaia, 
Attached to the floor. Their Mting power was 
registered on a dial. 

"The heaviest men were found to have the 
most powerful grip and they could “shake 
hands! with you to the tune of 10848 | 
pounds, “pretty close to the maximum 
recorded by the measuring device, a small 
pear-shaped affair containing a spring. It is 
worked by the pressure of one hand. The 
man of five feet. six inches 


‘weishit , Ought to have 
an eighty li he is twenty 
‘Dounds heavier, it should reach ninety. 


set lads again were the’ winners. Greatest | 
Tung-power was demonstrated by the shortest 
men in the 180-180 pound class, ‘This Was 
measured by a Baumanometer, in which a 
column of mercury is pushed upward by the 
Yorce of a man's breath, The men with the 
strongest lungs blew the mercury up six and 
three-fifths inches. If you are five fect eight 
inches tall, but weigh only’ 120 pounds, you 
hould be able 10 push the mercury up five 
find one-thied inches. But if, with the same 
icght you weigh 170 pounds you ought to 
dive It up five and three-fourths inches. 


UNG fatigue—that is, the length of time 
during which a man can hold his beeath 
—alto was tested with the Baumanometer 
It was measured by timing in seconds, with 
2 stop watch, the period for which a subject 
ould support the mercury column at a 
height of one inch and ball 
"The final test was that of vital capacity 
In this experiment, the amount of air a man 
can expel from his lungs after breathing as 
‘deeply as posible was measured with a 
Spirometer, ‘The measurement was made in 
iers, a liter being slightly more than one 
‘quart. This capacity, it was shown, is about 
fsquivalent to chest expansion, except that it | 
"expressed in volume instead of inches 


‘The experiments proved that the averaze 
man attains bi strength atthe 


Contais 


worker—boat build- 
er—and general all- 
around construction 
and repair man, 
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Eris kes rang so 


ually. Lune’ fatisue, however, varies only 


slightly with age 
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AGE-OLD QUEST FOR 
PERFECT TIMEPIECE 
(Continued from page 53) 


words, the ancients developed the elepsydra, 
or water clock, 

Tn. its simplest form, the clepsydra was 
nothing but an earthenware globe with sev- 
eral. small holes in the bottom. “When a 
lawyer, senator, or other orator started his 
hharangue, the globe was filed with water, 
He. was informed” that his time was up 
when all the water bad run out, 

Ever since then, there has been a con 


Unous search fot more and more at 
Fate timekeeping machinery. "The. hourglss 
tour anctatoty conaiing of two. Bas 
totes connected by anal aperture, ‘one 
OF them ile with a want 8 fe am, 
Mas ‘one of the many adaptations of the 

seal water clock | 
During the Sint sateen centuries of our 
calendar, all sorts of complicated mechanics 
Sere, protvrd. ‘They. lked gute npres 
Uimebeepers they were nat much 

the early water dock | 
‘Area change came fn 1$88- One morn 
ing inte yeaa mieten ye stent 

Inthe Univers” of Pisa, ayy attended | 
mast the cathedral Hs sind wos diverted 
ftom the tervce by the swinging af 2 limp 
Ovethead Timing the swings by fesing he 


Wythe. same period 
and that is Bow he 
‘of the pendulun, 


HHE use of the pendulum matks the begin 

ning of accurate timekeeping, forthe hist. 
jock that made” any" pretense’ to. Keeping 
tee ime was provide with pendulum 
fis safe to s4y'that the anme simple mech 
anism aio is vrord in cotrect time 
tecording, for the most accurate, clock in 


the world today is merely a piece of machis 
ery ‘designed to drive "a most exquisitely 
pendulum. 

pendulum clock had and still has 


considered. a. masterplece—the 
called "Nurembers egg,” great. grandidaddy 
(of your pocket, watch. 

‘Nearly’ as big’ as your alarm clock, the 
Nuremberg eggs didnot amount. to much 
‘as timekeepers, but they: were s0 beautifully 
Uesigned and so richly decorated as to co 
Mitute works of art. In those days, oly 
kings and. nobles had timepieces of any 
Kind, The workman of today with only a 
dollar watch ean tell time far more. aceu- 
rately than could the medieval king with one 
Of the ornamental eggs, 

Still, those monstrosities were the forerun 
ners of the high-grade modern watch. The 
first great step forward was the applicatio 
near the end of the teventeenth century 

"5 “pendulum principle to. por 
pieces. "The. invention of the hairspe 
made it possible to substitute the coiling 

find uncolling of a spring for the. pull of 
travity, so that the balance-wheel-baie-spris 

Arrangement, introduced at that time, tell 
amounted td a pendulum action. The time- 

piece thus produced reduced the daily errors 

Of the Nuremberg esis from half hours to 

fonly afew minutes, and the same crude 

mechanism, without’ basic change, stills 
tused in the dollar watches and cheap alarm 
flocks of today 

"The machinery that makes a really: fine 
watch Keep time to the second & not as 

Simple as that,” (Continued om page 128) | 
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Tus is the day of the artist. His skill is sought wherever 
design and color are important factors in the sale of 
merchandise. 


Furniture, rugs, wall hangings, household utensils, wear- 
ing apparel, jewelry, art gifts, lamps, automobiles—nearly 
everything sold today depends on design and color to 
attract the eye of the purchaser. Drawings for advertise- 
ments in newspapers, magazines, catalogs, folders, posters, 
display cards and many other media call for the skill of the 
modern artist. Consider the number of drawings in this 
magazine alone. Art is a necessity in modern busines: 


If you like to draw, train this talent of yours and put it to work in a 
field offering rich reward. You can learn drawing at home in your 
spare time. Many leading artists have contributed exclusive illustrated 
lessons to our courses. Many of our students and graduates now earn 
$2500.00 to $6000.00 a year, some a great deal more. 


SEND FOR OUR FREE ART TEST 


It brings out your sense of proportion, design and color. Our instruc: 
tors will give you frank advice as to your talent and probable chance 
of success. It costs you nothing. Just fill in the coupon below and we 
will send you this test together with one of the books shown. The book 
“Your Future” outlines possibilities in the field of drawing for adver- 
tising. “A Road to Better Things” describes magazine and newspaper 
illustrating. Each book shows examples of our students’ work. Mark 
‘on the coupon the book you want and MAIL IT NOW. 


FEDERAL SCHOOLS, 


FEDERAL SCHOOLS, INC. 
12IZA, Federal Schools Bldg, Minneapolis, Minn 

Plense send me Free Art Tost and book 1 have checked, 
Your Foture SA Reed so Bigeer Thines 


INC. 


So you want to 


get married, eh?” 


i cl le a 
evades hea hem 


Nearly all of the tremendous effort expended 
to reach present-day" perfection has centered 
fon developing the escapement, This ‘consists 
ff the balance wheel, its hairspring, and the 
pallet. One forked end of the pallet engazes 
the openly: spaced teeth of the last. wheel 
in the train, talled the escape wheel, and the 
other end engages with a tiny jewel fitted 
to the bub of the balance wheel to give 
the necessary back-and-forth impulses 

‘A ‘lst of the men who developed new 
watch escapements in the past century oF 
two would be as long as your arm. It 
simple enough to design a sort of ratchet 

that would make the balance 

ig back and forth and thus per- 
mit the gears in the watch to turn ata 
slow and steady rate. The rub came in try 
ing to do this in such a way that the bal- 
ance wheel could swing back and forth freely 
like a pendulum without having the mechan- 
{sm interfere with its beating. 

‘The modern watch escapement is a refine 
ment of a so-called lever eacapement worked 


sty | out by Thomas Mudge, English. horotoger, 


the alin Su 
Mail the 


garetts 
Tice het etre 
‘TECHNICAL AN 


ie senoous 


more than 100 years ago. Mudge's lever 
Sseapement’ and “Earoshaw’s split. balance 
Wheel ‘made ‘the modern precision watch a 
Powibilty. Until elinvar’ was discovered, 
there had been no basic improvement in 
watches. In theory, the thin, ultra-modern 
watch of the last few years is exactly” lke 
the ey, bicutibe timepiece your srand- 
father carried. 


[E.THE catty watch experts had realized the 

magnitude of the tak before them, they 
would, perhaps, have given up in. despair. 
The effect of wre seemed the steal 
‘ext problem to solve. Yet its partial solution 
showed the watchmakers that there were 
other difficulties that applied to portable time 
Bice and not to statlnay docks, That 
point in” the development. of timekeeping 
‘machinery marked the parting of the ways 
for watchmakers and ‘clockmakers.” From 


rectly 
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ter. 

‘Aside from the eflecs of temperature, 
there are two other important causes of 
timekeeping error. One of these isthe chang 
ing tension of the main spring as it runs down. 


QUEST FOR PERFECT TIMEPIECE 


(Continued from pose 127) 


‘This defect was reongnized by the early watch 
experts, and they worked out an elaborate 
‘and cumbersome system to correct it. If your 
sreat-grandiather owned a really fine pocket 
timepiece, it doubtless had in it» tiny gold 
chain that was wound into spirally arranged 
sooves in a. wheel, This chain transmitted 
the power of the main spring to the first 
gear'in the train and, as the spring ran 
down, the chain rolled off a. higher and 
hhigber groove, thus changing’ the leverage 
ith which the spring's power was supplied, 
‘This queer contraption was called the fusee. 
Tt is no longer used. 

Instead, watchmakers now make the main 
‘spring longer and taper it in such a way 
that there is relatively” litle difference in 
its strength for a. twenty-four-hour run, 
Then they’ adjust’ the balance so. that a 
slight change in the length of the swing. will 
pot change the timing of the swing. 

‘This is called the isochronism adjustment, 
Because it neither is absolutely perfect nor 
holds food beyond a twenty-four-hour run, 
it is adviable to wind a watch at exactly 
the same hour each day. 

‘The other important source of watch error 
is changing its position, Ordinarily, a wateh 
may be placed in. five different’ positions 
either in Your pocket or on your’ bureau, 
‘The normal position, with the winding stem 
tp, is one, but it may tip over either Way 
Jn your pocket, so that the stem points to 
right or ket, That makes two more possible 

tions. Then you may place it on your 

yureay at night either face up oF face down, 
That _makes five positions in all. 

‘Since the balance wheel of a watch really 


Js a form of pendulum, it is affected by 
gravity as well as by the tension of the 
hairspring. 11 it isnot im absolute balance 


around the axis of its, hub, the effect of 
gravity will be greater in one position thi 
In-another. A fine pocket watch, therefor 
fs adjusted for and’ tested in all five past 
tons. 

Here, too, a complete elimination of errors 
is not humanly posible, The United States 
Bureau ‘of Standards, in testing watches. of 
the railroad. precision lass, allows a. toler- 
ance amounting 10 a difference in daily tate 
af ive seconds between dialup and da 
‘down positions. Thus, it is easly seen why 

all'times should be car- 
‘in one definite position, preferably wind- 
ing stem up. If you want to xo in for further 
refinements, hang it up at night, 


PALACE BURGLAR ALARM 
GUARDS CROWN JEWELS 


instantly close and lock automatically, and 
the cabinet containing the jewels sinks through 


‘a hole in the floor and disappears. Not gener- 
lly known, the existence of this alarm system 
was revealed only recently when an unwary 
iplide with a party’ of toUrsts accidently set 
[Coff. An attendant in the room drew his 
revolver and ordered everyone to stand where 
he was, while carloads of police rushed up and 
surrounded the castle. Explanations satisfied 
the police, and the tourists and their guide 
were allowed to e0 on their round of inspec 
tion. 
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HOW NAVY PLANES LAND 
ON CARRIER’S DECK 


th 
fare hung metal cut-outs, replicas of the 
several types of planes. Thus, by sticking the 
cut-outs on the board, the pilots cam deter- 
‘mine without actually filling the S80-foot 
deck with airplanes just how many planes 
will fll a given area and in what positions 
they should be lashed down, 

While the carriers are intended to carry on 
the flight deck and be able to launch sevent 
two planes, on one occasion the Seratoge 
hhad jammed on that broad expanse more than 
‘one hundred bombers, scouts, and. fighter 
The entire group was so arranged that al 
{ould take off under their own power! Th 
is it was not necessary to discharge any 
from the catapult. 

‘Of course, the 
more than a ton, c 
than is required for 
reed even more room. But all have. the 
advantage of an initial wind. velocty of 
twenty to thirty’ miles am hour as the car- 
Her boils ahead. 

‘In the early days of carrier fying, take- 
‘offs and landings were more complicated than 
today. Then before a plane took off, it was 
hhooked firmly” to the ‘deck while the pilot 
raced, his engine. When, the propeller finally 
was turning fast enough to lit the plane's 
tail from the deck, the hook was. released 
and away the ship sped. Now, the take- 
flfs are normal’ in every’ respect. with m0 
trick gadgets to aid, 


AVES, i the ol days of 1928 there was 
apparatus on the deck that not only 
halted ‘the planes? forwa 

aso kept them from skidding sideways, This 
was found to be unnecessary, as each plane, 
through a trick in the arresting gear, tends 
to"hunt” the center of the deck. 

‘Some pilots think the day will come when 
they will dash down from a long patrol, hit 
the deck on three points, pull on the brake, 

snd stop ‘without any external aid. Already 

this has been accompl 

‘The late Lieut. T, G. 

mer when his fighting plane dove into the 

Pacific while dropping dummy bombs on the 
rolled destroyer ex-Stoddert, landed 

ratoga without the help ‘of the 


attempted before, the deck was cleared of 
Airplanes andthe “crash barrier™ was not 
ferected. As the ‘Saratoge steamed into the 
‘wind, Fisher swept In, landed on the ramp, 
tnd with his brakes slowed down his plane 
T saw a French instructor at Rockwell 
Field during the early days of the World 
War test the ait by holding up a wet finger. 
Tf even slight beeze cooled One side of his 
finger there was no flying that day. Now the 
carrier pilots flyin all sorts of weather, 
Sometimes landing in a rainstorm, 


HEIR jobs demand that they be able to 
find their way around the ocean not only 
during inclement weather, but alo to fy 
long distances from their ships. A hundred- 
mile jaunt either for a single scout or a 
whole squadron is only an incident in their 
ying lives 
‘Occasionally pilots become lost. Even 
hough from an’ altitude of 5.000 feet they 
‘can sce a carrier thirty-five miles away on a 
‘dear day, in a haze a carrier becomes a tiny 
Spot on a vast expanse of sea, At such times 
an extra dose of ofl on the fires sends a 
heavy cloud of smoke billowing upward. 
On a calm day, the smoke rises to a great 
height. A pilot can see this black streamer 
fifty miles away. 


ELECTRICITY 


Dissatisfied with your job? Not 
making enough money? ‘Then 
Jet me show you how to prepare 
for a real job and how to make 
real money—inELECTRICITY, 
the great money-making field ! 


TWELVE WEEKS 
of Practical Shop Training 


Come to Coyne in Chicago and learn Elec- 
Gua ome retian 
Sctual work on actual machinery and 
vipment, Notssless theory. The ove 
we time to complete the courva is only 
‘weeks. ‘You work on real dynam 
frfichboard temacaren ante/and ait 
plane eninen transmitting reationa, ete. 
Piererrtaing from dove bells to power 
plants-~in f6ll operation every aay! No 
previous experience necessary at Coyne, 


Free Employment 
ServicetoStudents 


‘When you graduate, we'll doall we can to 
help you get the job you want! Weempl 
three men on a fall time basia whose sole 
Jebistohelpsscure postions forwtadents 
‘Also, we'll help you to earn while learn- 
ing. Some of ourstadents pay a large part 
of their living exponses through part-time 
‘work we got them. Get all the facts! 


Coyne Is 32 Years Old 


Coyne has been located right here in Chie 
«ago ince 188, Coyne traning tented 
proven by hundreds of successful grada- 
tea. Get all the facial Iteonta nothing to 
investigate. JUST MAIL THE COUPON 
BELOW FOR A FREE COPY of MY BIG 
ELECTRICAL BOOK, telling all about 
jobs. salaries... opportunities. This does 
‘not dbligate you, Just mall the coupoat 


ARTISTS 
HAVE A 
BETTER CHANCE 


“I was just one of the crowd for a 
Jong Time until I got tired of being 
pushed around. and decided to train 
Iny, Iiking for drawing. 

“Now,. when 30 1 
people are up against it 


ny untrained 
"mn glad every 


Say’ that T studied art.” With big busi 
eae ining) art for everything: from 
pack jens to. automobiles, there 


To. Of course, 
narantee jobs, but Its 
hat trained artists have 


certainly tru 
i better chance to make good than 
Untrained ‘people in ordinary” Vines.” 

Investigate ‘the Federal Course In 
iy ‘than ffty famous 
‘artista contribute thelr experience. to 
this Course, Hundreds of stdents dur 
Ing the past fifteen yeura have bettered 
their Income and position In life by 
Tenrning Iilustrating, “Cartooning, ‘De- 
signing, Lettering, Show Card Writing 
At home through the Federal Course. 
any arg “now curing 2300 to 4000) 

Free Vocational Art Test 

Find out about your art ability. Fu 
In the coupon belaw and mall for Fre 
Vocational Art Test today. ‘The way to 


me By Test 
You hooks “A Houd to tise Thins.” 


Adutrens 


TWO MILLION SHOTS IN 


BATTLE OF EXPERTS 

hiefore they had descended to the ground, 

Tt you were to visit Camp Perry two weeks 
before the opening of the National matches, 
you would find a group of soldiers, men from 
ine Signal Corps schoo! at Fort. Monmouth, 
N: Jj. plowing furrows all over the camp. 
Into these they put wire—forty miles of st— 


fand then ill in the dirt, carefully replace the 
sil, and smooth the ground with a Power 
roller. 

‘The installation of a telephone system 


complete enough to serve 2 sma 
etary ‘part of the matches. Without 
Teiphonts, the range oflcers on the firing 
Hoc could ot Commonicate with the men 
Inthe concrete pits who indicate, Dy means 
A large colored disks, the postion of each 
Shot se then paste fc up 20 there will be no 
Statunton when the next shot arrives. Eighty 
{Ekpbonesy om forty: linc, are required, to 
asl the range activities, ‘These are installed 
tad mainisinal by tweniy-2eves men from 
the telephone division of the Signal Corps 
Schoat 

At the 1081 mec 


the Signal Corps sroup 
introduced something new. Tt. installed a 
railio station that maintained direct contact 
wwith Fort Hays at Columbus, and thus kept 
Camp Perry Ued into the coms radio net 
‘work that covers the country 

Finally, after the matches are over, the 
telephone’ men spend three days digxing. up 
the writes, replacing the earth and sod, and 
Carefully" rolling “them down, dismantling 
the radio station, and packing the equipment 


HERE has been a mistaken belief that 
the Camp Perry matches are maintained 
only for the mibtary man, and that the out 
ice has no busines there. Anyone, even 
he never had a gun in his hand before, will 
find a welcome, a gun, ammunition, and a 
tent awaiting him; and a number of event 
‘which he can enter. The school is maintained 
Tangely for such beginners 
Aithough the Army does most of the 
howekeeping at the matches, officials of the 
cual Rife Association "are present in 
"The numerous contests represent the 
bn of muck of the year's work of the 
Just. now, there seems to be 
aan increasing interest in shooting as a sport 
The Association oficals. feel happy about 
this because they believe that the present-day 
Crime situation would disappear almast over 
bight if every reliable American citizen were 
to take up shooting, particularly with pistol, 
£0 that he would te able to defend his 
Dtoperty and. his family. The presence of 
fhany women on the firing line at Camp Perry 
indicates that "Miss and Mrs. America are 
Capable of defending themselves if given the 
‘opportunity and the sanction of state govern 


BIG DOCK EMPTIED TO 
SAVE KITTEN’S LIFE 

A vexreasome kitten and a flock of 
echausted swallows gave rise toa pair of 
fcuities inthe month's news. The kitten, 
exploring the immensity of the Boating dock 
at Bristol, England, had the misfortune to 
become imprisoned in a drain, To release it 
leven million gallons of water were emptied, 
rom the dock. ‘Then a police sergeant rescued 
the kitten. Meanwhile, at Vienna, thousinds 
fof swallows uttered weakly to the ground, 
prevented by hunger and exhaustion from 
Continuing their southward migration over 
the Alps. A radio appeal was broadcast, and 
bird Tovers, hastening tothe aid of their 
feathered friends, gathered the swallows in 
wooden cazes. ‘These, transferred to air- 
planes, were carried swiftly across the Alps. 
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AVIATION SCHOOL 
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Corned beet and ex 
tmge (or some other 
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feeling, sour 
stomach or indigen: 
lon. For almoat tan 
mediate relict, eat 
two of three Tums 
often one Tum fs 
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forectens the breath 
Get a handy roll to- 
day at any drugstore 
only 10 cents, 
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GENUINE GOLD LEAF LETTERS 


[TS EASY TO MAKE BIG SPARE TIME MONEY 
Send for our fee plan om how tv make 
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GENIUS OR IDIOT? 


Continued from pace 42) 


body changes, When a lack of this hormone 
occurs, the individual grows litle during 
childhood “and usually Stops growing alto- 
iether at an early age. Asa rule, this kind 
Of dwarfism is accompanied by obesity. Many 
‘of the short, chubby people you mect are 
mild eases of pituitary deficiency. 

Mx. Mox: How about gia 

Dr. Recxes: A giant is the exact opposite 
of this second kind of dwarf. Gigantism is 
the result of am over-abundance of this Hid 
from the front part of the pituitary, which 
‘makes an individual grow out of all propor- 
tion to normal without, however, changing 
the body form,” One of the best-known, 
authentic eases of gigantisn is that of Charles 
Byrne, the “Irih giant.” whose skeleton is 

fon in the Museum of the Royal 
‘Surgeons, in London. According 
to Sir Arthur Keith, the famous British 
scientist, It measures 7 feet, 84 inches in 
height, but in life Byrne is supposed to have 
stood 8 feet, 2 inches. He was born in. 1761 
‘and died only twenty-two years later. Giants 
tsually have excesive bone formation, 

‘Mi. Mox : Why is that? 

Dx. Rvckes: Because the pituitary also 
regulates, to some extent, the formation of 
the bones. Of all animals, turtles have the 
imost bone in. proportion to. the rest of the 
body. ‘They also have the most active pitul- 
tary gland. The fact that over-activity 6 
pituitary” is responsible for giants has been 

ime and again in ‘the laboratory 
Giant rats have been produced by’ dally 
Injections of pituitary fluid. One rat attained 
exactly twice its normal size—in other words, 
if had been a man, it would have been 


| nearly twelve feet tal 


What is wrons with the fat 
8? 


Ma, Mox 
lady of the ci 


JR. RUCKES: She 


8 case of exceive 
obesity caused by lack of pituitary Auld 
bat unaccompanied by dwarf 

‘Mr. Mor What are the functions of some 
‘of the other endocrine glands? 

Dr. Recues’ One of the most interesting 
‘of the glands and one which, in the last eight 
Years, has received world-wide publicity, is 
the pancreas, the producer of insulin. This 
{sa peculiar and comples gland because it 
tras ducts and alo acts as a ductless gland, 
Its duct-bearing part produces digestive juices 
that are in no way related to endocrines. ts 
dductless portions are the insulin, producing 


parts. Insulin literally means “rom the 
Eiands” "This refers to the small, Sdandlike 
areas in the at secrete this sub- 
Stance. I form was extracted 
by Dr. F.C J.J. R Mac- 


Leod, ‘both ‘of the University’ of Toronto 
‘They’ discovered it could be used successfully 
in the treatment of diabetes, though itis not 
a cure for the disease. Tn 1075, Banting and 
MacLeod received the Nobel Prize for these 
achievements. 

Me. Mok: Isn't insulin from sheep wsed in 
the treatment of diabetes? 


R. RUCKES: It is, and Tam glad you 

‘Asked that question because it. reminds 
me of an important feature of the endocrine 
lands. It f this: They are victually inter- 
Changeable in all backhoned animals, from 
fish to man; that is to say, they secrete the 
sume chemicals no matter in what animal they 
are found. Only backboned creatures have 
uctlest glands. Incidentally, the fact that 
they are interchangeable is’ considered by 
evolutionists as another piece of evidence 
for the relationship, and hence, common 
descent, of the animals, incloding man. First, 
was discovered that thyroid extract from 
a sheep would cause growth changes in a 
frog. Then it was found that the thyroid Haid 
from a dogish, (Continued om pase 132) 
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Macleod experiments showed that sheep's 
| insain “was ‘efecuve in human” diabetes 

patients. Nowadays, the chemical consti- 

{ution of several of the endocrines is so well 
known, that some of them are synthetically 
Dpruduced in laboratories, among them. thy 
orine, and the fuid from the adrenal glands, 
‘Which is called adrenalin. 

‘Ms, Mox: What are the adrenal glands? 

Dx. Rcxss: They are two small bodies, 
somerchat tangulse in shape ia human eines 
fand about one inch long at the base, that 
form seuall caps on top of the Kidneys.” Each, 
‘of them produces two kinds of chemicals 

‘Ma. Mon: How is that posible? 

Dr. Recxes: Because the adrenals are 
| double-layered. The central core produces 
| one kind of uid, and the enclosing’ capsule, 

Which is like the shell of» nut, secretes the 
| other. Am interesting feature of the adrenal 

ilands is that, in proportion to their size, 
| they have the largest blood supply of any 

ly organ, 

Mx. Mok: What are these two chemicals 
‘and what are their functions? 

De, svcKES: The fluid produced by the 
core regulates the blood preaure; that is 
Sin increased amount of ‘adrenalin in the 
blood causes the blood” vessels to contract, 
their walls, thereby Increasing’ the pressure 
‘of the bload in the vessels. For that reason, 
‘adrenal extract or adrenal alts often are used 
to reduce oF stop bleeding. The chemical 
produced. by the outer layer regulates the 
Feproductive glands. 

‘Mr. Mox:” What do you mean by that? 

Dp. Reexus: You see the glands of internal 
secertion are the chemical regulators of ot 
bbadies, and. they all seem to balance one 
another chemically in some mysterious way, 
as Twill try to explain Tater. Let us slick 
for a moment to the adrenals. “When the 
‘outer layer. falls to function property, all 
sorts of strange and distressing changes may 
fsecur in the individual 

Mi. Mok: For instance? 


JR. RUCKES: Poor functioning of the 
adrenal outer layre explains some eases of 
ch superabundant halt 


change in sex. Not only does hair appear 
‘on the face, chest, and arms, but the entire 
body" shape changes from female to male 
| The opposite also happens, and cases are on 
| eng af ors ost chaning int ‘is 
‘Similar irezularties sometimes. cause” the 
| repeaducive systems of chiklren from four 
tovsix years old to mature, Usually, they 
thing cample of such’a “com. 
‘eycle” that of Thomas Hall, 
‘Willingham, ‘near 
bridee, England, im 1741, and died there of 
extreme old ae in September: 174, atthe ae 
bald, wrinkled, 3 pathetic 
spectacle. On his eravestone, there ist 


maeee 
Si"Thcocs the sen of Pinas ane Marre, 
Hall: who mot one sear olf had the stn of 
asked wet tees was see toe het 
Sent wih ucommon tenet 8 
Jaw peopertion‘of parts, smd stpensout 
ee! Bore x he sth wee of atanced 
| SEeF Tie pematuc deveopeent mee 

(ies ake is or to an aboorealy of te 
| fat eine om tp of the rain ath 
| Sette nove stout the al exe that 
| Roe ce the so td te 


reptile Tn fact, there is one Haard living in 
New Zealand today that stil has this third 
‘eye on top of its head. 


GENIUS OR IDIOT? 
(Continued from page 131 


‘Mx, Mox: 1 seem to remember that some 
connection i suppnsed to exist between the 
production of adrenalin and fear, ange, and 
facitement of various Kinds. | 
‘Dr. Rvckrs: Jt appears that the amount of 
adrenalin in the blood increases as 2 result of 
these emotions, and as adrenalin regulates the 
Iiood presure, i probably for that rexson 
that we get hot or cold, redo pal, in these | 
‘motional states, Some scientists explain this 
connection by saying taal, in case Of emer~ 
ency or erst, the bract Sends 2 message (0 
Ehelaer ‘ore a the adrenal "which, In 
responte to this SOS, pour adrenalin ino 
the ‘bloodstream, The heartbeats. speeded 
Up, eneray generated, the digestion retarded, 
the Sweat glands begin so. work, the halt 
ands up on end, and the man or beast in 
‘torsion ts ready for ght or Might. But most 
St the present knowledge about such connee- 
tions between emotions and and activity Is 
In the guessing stage. We do know, however, 
that there isa deBnite connection between the 
mount o( adrenalin in the blood and phiysleal 
txercse. This because adrenalin is necessary 
{o release the stored sugar (uel in various 
parts of the body, pring} 
Prdocton of ence. 
Sou exercise violent 


ily the liver, for the 
In other words, when 
a great deal of adre- 


Ae T bave toll you, they 
serve two purposes, First, the production, 
of eae cells and sperm cells) and, second, the 
secretion of hormones that appear to eter: 
imine the secondary’ ex characteristics, 

‘Mr. Mox: Has the connection between 
these hormones “and physical appearance 
been established experimentally ? 

De, Reckes: Certainly. A litle while ago, 
T said that a delicate chemical balance 
maintained among the various ductless glands, 
The peculiar partis that all or some of the 
‘endocrine glands, in addition to their usual 
functions, ‘seem 10. possess the ability to 
‘counteract the activities of the sex hormones, | 

in. Mox: T don't quite understand that 


m. Reckes: Tdon't blame you, for it is 
a pretty intricate system. Team best make it 
‘lear to vou with an experimental example 


Tf we take a normal young male goat and 
remove ite sex glands before the secondary, 
sex characteristics have appeared ‘this oat 
wll assume the secondary’ sex characteriticn 
Of a female goat when it reaches maturity 
Mn Mox! T agree with you that this 
seems to show that the vex hormones deter- 
‘both physical and emotional character 

cs. But isn't the result here rather a 
regative one—simply the absence ‘of male 
characteritica?” Hae does it demonstrate the 


counter activity of the other endocrines? | 
Ds. Rvexrs: “This is shown more clearly 
ina reverse ty which also has often 


bbeen made, When the sex glands ore removed 
fram a young frmale goat, the animal, upon 
maturity, grows horns anda beard. 

‘Mu. Mok This may be true of goate—but 
how about people? 


JR. RUCKES: Of course, sursery is 
‘my Tine but T do know that hosph 
records show that similar changes. occ 


imam patents Now, these experiments inde 
fate thatthe other enocrines ae a work fn 


sy as is generally believed. Sclentificale, 
the line of demarcation Ietween male and 
female is pretty ¥ 

‘Mr. Mox: Avain, Fam afraid that I don't 
vite Follow you. 

‘De, Recsts: I mein that in nature the 
sexet are not (Continued om page 138) 
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GENIUS OR IDIOT? 


=i (Continued from pase 132) 


divided like black and white, That is 
Where our poor Swiss rooster comes in, 
Which was burned at the stake for laying 
fan esg. Vou sce, in birds, a small part of 
the male sex glands i potentially ‘female, 
Normally, this part is inactive. But in cer 
{ain cases, it develops abnormally, and ex 
laying may be the result. Vou remember 1 
told you that scientists ‘have created this 
condition artificially. They did this by 
removing most of the sex glands, kaving the 
potentialy female. portion, The secondary 

‘these birds disap 
peared al tor 
example, lst its comb and tall feathers. ‘That 
twas to be expected, The wonderful feature 
is that, in their new female form, the birds 


remained fertile, In other words, these were 


Complete sex reversal, 
Mk. Mox: Is-a human being also poten- 
sed? 


fas an unborn baby 
ex is app 
ding line is not as 
ik There are many 
100 “percent male 
le. On the other 
‘animal 


3 100 percent fen 
hand, there are indiv 
Kinzdom as well as among 
than 100 percent ‘male or female 
Me. Mon: How Is it possible to be more 
than 100 percent of anything? 
Dr. Recxes: By 100 percent male or 
female is meant the complete, normal male 
| or female. ‘Tn some individuals, however, the 
sex hormones are so power(ul that they inten- 
Sify the male or female secondary sex char. 
acteristics. In such cases, amone people, you 
fet the “real he-man” type and the solt, over: 
Feminine, “clinging vine type 
Are the sex 
‘youthfulness? 


to 


JR. RUCKES: They are we call 
youthfulness or the ‘of youth 

‘uch’ things as physical prowess, activity 
fapid rate of growth and repale of the body 
tissues, playfulness, and last but not. least, 
the romantic tendencies of youns. people and 
their ability to have of it 

to. the activities of 


Not entirely, but mostly 
In part, itis ako due to the accumulation £3, 
the cells of the body of tasie, oF poisonous 
or waste products. Since these 

fannot be removed, they interfere with the 
formal working of the cells, much as the 
accumulation of diet of dust interferes with 
the operation of any enzine. After a while 
the engine stops, So do the body cells. Thit 
is death from old age. Now, this matter of 
old age, or senescence, has’ been carefully 
nl by’ number of investigators, amone 


them the late Dr. Jacques Loch,” former 
director of the Rockeleller Institute: Pro 
fessor Gary N, Calkins, of Cohtrabia Univer 


sity, and De, Lorand 
‘They found that the lowest forms of creatures 
that have the sex method can rejuvemate 
thennselves. 

‘Mx, Mox: How? 


Le Woodruff, of Yale 


R. RUCKES: During most of ther Hives, 

nese creatures, as T told you last month, 
reproduce themselves by self-livison, When 
they got old—that isto say, when the one cell 
fof which they consist becomes clogged with 
‘waste materials—they get sugeish and, unless 
they mate, they die, Such mating does tot 
produce oifsprine in the ordinary sense. 

Mx. Mox: What does it do? 

Dr. Recess: It rejuvenates the worn-out 
cells. The strance (Continued om pace 134) 
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GENIUS OR IDIOT? 
(Continued from page 133) 


partis that both the tiny creatures that mate 
re old and worn out, and that both are 
young after mating. 

Mx. Mox: What of rejuvenation among 
people? Can it really be accomplished? 

‘Dr. Rucxts: Yes, indeed ft can. Since 
old age in the higher animals, including man, 
Js chiefly due to deficiency of the sex hor- 
mone: which, you remember, produce the 


The first method involves 
wntation of the sex glands from 
‘another, of from an animal to a 
person. You recall that the endocrine glands 
fre interchangeable in all backboned crea~ 
tures. The second method, which Is used by 
the famous Dr. Voronoll, and Dr. Steinach, 
is more intricate. It consists mainly in caus” 
ing the sex gland to rejuvenate its 

‘Me Mok: How fs that done? 

Ds. Rucxrs: ‘The sex gland is prevented 
from fulfiling its primary function; ramely, 
the elimination of sperm cells or egg cells 
What happens then ie this: The glands 0 
‘on secreting these cells just the same, and 
the stored-up cells produce more of that part 
‘of the sex gland that secretes the hormones 
Which, in tra, are responsible for the second. 
ary characteristigs, Including youth 

Ms. Mox: AST understand it, the first 
method you described is what is known as 
a “monkey-gland” operation? 

De, Rucxts: Yeu but it need not be the 
sand of a monkey. ‘The slands of sheep and 
Df other animals are also used. The reason, 
it is called a “monkey-gland” operation. is 
that the fint experiment on a human being 
‘was performed with a monkey gland. 

Mor: Does it make any diference 
where the animal gland is inserted? 

De. Reckrs: Not necessarily. As I told 
you, the endocrine glands are ‘ductless and 
their chemicals are absorbed by the blood 
stream. For that reason, a transplanted gland 
‘maker its effect felt no matter into what part 
of the body it is grafted, 

Ma, Mok Are these gland transplantat 
always successful? 

De. Rvcexs: Here we get again into the 
field of medicine and surgery, and that fe not 
my province. However, it & my impression 
that they are not alway’ successful 


MEE, MOK:, Have these operations been 
Performed on both men and women? 
De. Rvckts: They have. In both cases, 
the result is a rejuvenated but sterile person, 
Now, somewhat similar eflects may’ be pro- 
duced without resorting to surgery. Of late, 
set hormones have been extracted, and the 
Imay be introduced into the system by injec- 
tion or other means. These hormones are not 
patent medicines, and cannot be obtained 
Without a doctors prescription. As you know. 
‘humerous treatments pretending’ to restore 
tality are constantly advertived. “The vast 
iajority of these are quackeries. 

fs. Mok: What influences do the endo- 
crines exert on our emotional lives? 

De. Recess: I have told you about some 
of them, but the emotions are not really in 
my line. 1 would suggest that you ask a 
psychologist fo tell you that story 


THB ge peta like aman beings? 
‘are the origins end’ mainiprings 
of our likes and dislikes, our desies and pas 
Soni? In the January Porvtan ScEscE 
Mostmy, Dr. A. T. Pofenberger, bead of 
the Psychology. Department in Columbia 
University, wil take up these questions. His 
‘anwers will give you the story of the emo- 
Wont, Ow the news stands December 1. 
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DEEPEST OIL WELL 
TWO MILES DOWN 
(Continued from pase 21) 

Ascociated’s Clarke No. 2 at Santa Fe 
Springs, Calif, recorded a temperature of 
‘esrecs at" 700 feet. Seven other wells 
failed repeatedly to get cement to “set” over 


this hot formation, although one made nine | 


attempts, Drillers final 
No. 2 only after circu 
to chill the formation 

Extreme variations in temperature indi 
ferent localities ead some scientists to belie 
that these fluctuations ‘may reveal” suble 
fanean folds or trends of structure ‘not 
detected through surface mapping, 

Great as are the obstacles ahead, experts 
predict marvelous strides toward still deeper 
driling inthe near future, Looking back 
seventy-two years, to the time Colonel Drake 
ddilled the first American oil well at Titus- 

Pa., oll men recall with a chuckle the 
crude tools by which wells were fist shoved 
Hown to the shallow eastern pools 


‘brought in Clarke 
ting Afty tons of ice 


WOODEN walking beam, driven by a 
rolving eccentric wheel, slowly jerked 


git fall sharply. A pair of chai 
like links allowed a hte slack in’ the line 
‘which, when taken up on the up-stroke, jerked 
the bit free from the bottom. Thus a tegular 
‘oscillation was built up with the bit jumping 

rough a wide swing and hitting the bottom 
‘with considerable force. This column of st 
five inches in diameter and forty” or ‘fifty 
fect long and weighing a ton or more, slowly 
sank a hole downward, its beveled edge chi 


of the rotary “dell, which 
ieled the bit down through the’ hardest 
strata with astonishing speed. Already, dril- 
crs had found that by keeping the hole full 
‘of water, the eas and oll can be kept under 
control until the well is ready to be brought 
in, Even very large producers can thus be 
restrained from gushing over the derrick 

‘So potent is the weight of this column of 
water that rich ‘ofl strata are drilled right 
through ‘without knowledge of the drillers 
In the bartea, bumpy Elk Hille Bld, one 
well passed blindly through a gas zone which 
later tipped the gage at 800 pounds per 
square inch. Subsequently this well yielded 
nnitural gas at the ‘rate of from 30/200.000 
{0 100,000,000 cubic feet dally. In the Coyote 
His, some eighty-five wells passed through 
aan ol sand which was later tapped 
to yield 10,000 barrels a day 

By pumping a steady. stream of mud down 
through the center of the dril ‘pipe, out 
through holes in the bit, and back up around 
the casing, the restraining pressure of the 
heavy fluid “on unruly” gas zones vas 
increased, while circulation of the mud sol- 
ened the hole and kept it clan of cuttings 
At the same time, drillers Jearmed to wateh 
the mud flowing back out of the hole unt 


NGINEERS, who had. previously placed 

“the limit of deep drilling at the. point 
where the buoyancy of the manila drilling 
fable floated the bit in the water, now saw 
o limit to the number of strings of 
that could be screwed end to end to twist 
the drill 

Humping over the mud ditch until a stronz 
cedor of natural gas revealed the presence of 
the oil zones. their survey had" predicted, 
seologits earned the picturesque mame of 
Smad smellers.” Much more successful 
ing became possible with the invention of 
the core barrel. This peculiar type of bi 
‘essentially a ring of (Continurd on page 136 
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DEEPEST OIL WELL TWO MILES DOWN 


teeth which bites out circular sections of 
rock much as a cookie cutter cuts circles of 
dough, brings to the surface cylindrical cores 
which are cross sections of the strata pene- 
trated, 

Correlating the data gained from the cores 
of a number of wells in one field, geologists 
now plot maps of the subterranean structures 
with surprising accuracy 

‘Ever a relentless enemy of producing cil 
wells, intruding water, owing around the 
‘easing into petroleum sands and forming an 
emulsion ruinous to the quality of the ol 
had brought many’a fine well to an early 
nd. Drillers sought to shut out this water by 
fending the casing in'a tapered joint which 
they’ drove as tightly as posible into a solid 


minated in a soft formation, a sack of fax- 
seed was sometimes dropped to the bottom, 
where it swelled and forced itself up around 
the casing, shutting off the water to'a certain 
extent. Lead shavings, clay, wheat, chopped 
ope, and many other substances were Used 
for this purpose, but with poor success 

R. W. Stephens, experimenting on a Union 
il Company se in the Purisima Held, hit 
‘upon an improved method. Dumping liquid 
cement to the bottom of the bole to a depth 
‘of twenty-six feet, he lowered the ten-inch 
casing into. this plastic misture. When the 
fement had set thoroughly, the hole. was 
drilled through this plug to the ofl sand. The 
water shut-off was perfect, 


LATER, men learned to place a packer 
‘at the bottom and drive in the cement 
by compressed air, allowing it to harden 
lunder pressure to form a solid, dry joint, 
‘Today, clean holes sealed perfectly against 
intrusive waters permit the Bow of ol and 
as until the supply is completely exhausted 

‘Other inventions have since come rapidly 

il man, From the terrific 

heat of the electric blast furnace have come 
Borium, Blackor, and Diamonette, materials 
so bard they easly cut lass, Used for facing 
the cutting surfaces of drils, they outwear 
the hardest of steels and vastly reduce the 
amount of time lost in changing bits, Drills 
tipped with disks that cut at an angle now 
sharpen themselves as they turn, keeping a 
razor-sharp edge at all times. For rock work 
there are bits whose cutting sufaces are 
toothed cones, which mill around as the drill 
rotates and literally. pulverize the rock into 
dust 

‘Streams of salt water, leaking into cil 
strata, now betray their deadly presence to 
the “water witch,” a queer instrument based 
‘upon the principle that salt’ water is afar 
better conductor of electricity 
water. Dropped. 7 
been washed lean’ with fresh water, this 
“water witch” gives a deflection upon a 
meter when a zone of the conducting salt 
water has been reached. 


JOW straight is an oll well? A few years 

ago, oil men didn't know. An early sur- 
vey indicated a drift in one well of 1,200 
Feat rom the ver 


inti, one bright morning, two wells located 
500 feet apart at the surface came together. 
Operators began to take notice. Later. the 
dkcovery of oll at Sigml Hill, just al the 
fedge of the ‘city of Long Beach, Calif, 
Trought such ‘2 multitude of derricks that 
often adjacent rigs were so close one could 
‘ot walk between thers. It Became a common 
thing for a driller to find he had penetrated 
the easing of neighbor. 

‘Another serious problem & the maintain 


(Continued from page 136 


ing of the circulation of the steady flowing 
‘mod stream. ‘When it ceases, trouble begins 
Underground caverns sometimes cause grave 
Aifficulties by swallowing the down-flowing 
stream of mud, instead of returning it to the 
surface. One ‘remarkable ‘well—the No, 1 
Crowell at Tulsa, Okla—ran into a eave that 
devoured 4400 Sacks of cement. without 

hundred barrels of Time were 
ind the hungry well asked for 


Arter sent out an SOS to the farmers in the 
vicinity. 

‘They brought $00 bushels of oats, 180bush- 
cls of corn, twenty tons of cottonseed hulls, 
and 180 bushels of bran, When an additional 
wenty tons of ‘ensilage had vanished into 
the well, the drillers gave up in disgust and 
abandoned the hole. 

‘Trying it azain about a quarter of a mile 
to the south, they struck the same formation 
evidently ‘an underground cave of enor 
mous size. Here they succeeded in rea 
and setting pipe though the cavern, which 
logged 130 feet from top to bottom, 


GETTING the casing in deen wets i 0 
mean. mechanical problem” Lowering & 
Pie weighing hundreds of thounds® of 
pounds "predetermined point tht tit 
e'ocaued within afew tector even a few 
Inches ia nine ot ten thousand fest driers 
‘ust land the casing ina sd formation 
tha nl the cent fy. 

Trae the singel hangs thei 
through which the oll flows. The weight of 
this lang Sting of pipes sometimes tou great 
for its strength a Ue cain snap Ieing 
the lower portion plunge downward A clevet 
mechanical device now atached somewhere 
pon the lower portion of the tubing. I! the 
Pipe ven way” is downward. plunge. 
Fated" within Be inches by vseke spring 
teeth that bite into the surrounding casing, 
checking. the fall. Fishing’ ‘tools shag the 
Sroen section, and the spring tet ed to 
An upward: pully allowing the tubing t0 be 
srithdrawn for feat, 

(One remarkable clever instrument wat 
devised by an enginer who knew ile about 
‘St driting, vat) much about englcering. 
Some’ one explained to him the ‘nee Tor a 
steady combination of bpeed. and presiure on 
the valving de“ can make a fadget that 
wi regulate that automata) he ai. 
‘Truc to hs promise be invented’ the “Dail 


attached to the speed regulator, 
another to the engine that holits the drill up 
fs down I the del strikes as formation 
and begins to speed up, it is lowered an 
‘more weight is applied. If a snag is struck, 
the slowing of the drill lifts the weight from 
it, Simple, but effective. 


JEEP drilling opens new possibilities to 

Ture the oil man, for beneath old zones 
that have yielded fortunes may lie new 
pools of “untold richness. One morning in 
Fane, 1920, drillers were lamenting a “twist- 
ot in Anodes Carke No.2,» former 
producer that was being deepened to explore 
ew depths. Fishing with strange hooked 
tools, they sought to recover the lost drill 
stem, which filed the hole to within forty 
fet of the bottom, 

‘Suddenly a column of oil, bursting from 
the well, shot up to the derrick top, It was 
the first indication of the amazing Lower 
‘Clarke zone, last and deepest of the prolific 
Santa Fe Springs strata, which caused! that 
field’: production to. jump from 16,000,000 
barrels in 1028 to 76,447 404 barrels in 1920, 
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WHY SEAPLANES FLY 
WITH BULLET SPEED 
(Continued jrom pose 30) 


Twas heading back along the coast for the 
harbor when I noticed a patch of rulled 
water near the shore 

Sheer 1,000-fo0t cliffs rose from the sea at 
this point. Near the disturbed water, a nar= 
row chasm, lke a knife cut, had been worn 
through the blulls by a mountain stream, 
From this wild ravine, narrower than the span 
fof the Dornier’ wings, a litle breeze was 
blowing, (produced by’ cooled air fo 
down the cut. T swung the big boat toward 
the lis, opened the two S00-horsepower 
motors, and thundered straight for the mouth 

the org. 
Out Of the tail of my eye, I saw the 
mechanic grab hold of his seat, snap bis head 
round, and look at me as though he thought 
T'had gone crazy. The clills loomed higher 
and higher over our heads, Our speed was 
increasing with every foot. As we hit the 
ruffled water, a crash scemed “inevitable 
‘Then the breeze, striking us head-on, lifted 
the ship on Its step. In a skidding bal-circe, 
T swung to the right and beaded out to sea 


for the take-off 
Tn a water plane, you can make a turn 
like that at high speed, On a land plane, it 


‘would wipe off the landing gear, In skimming 
‘long the water, a seaplane or fying. boat 
Fides on its step, sunk only a few inches below 
the surface. So it is only the top “skin” 
water that rests” sidewhse 
this is insufficient to do. damage, 
son, a seaplane is able to land 
ificulty at right current 
ting sidewise in a cross wind, 


THEN Glean Curtiss took off fr 


the 


V 


ith a single boslike, fat 
wooden float. A little later, the bi 
Hep was introduced, increasing it 
‘The next advance was the sibs 
bottom for a fat one 
Tn landing, the knife 
nto the water and edu 
suction around the sides of the first V 
threw spray’ int lee and cockpit. 
So speay-atripn bile mudguards, 
were attached to the sles of the pontoons. 
V-bottom soon mad 
curving. the legs of 
Hope, the 
pray-producing ‘socthon was eliminated 
The latest oats, such as were placed on the 
Lockheed monoplane flown to the Ori 
Col, Charles A. Lindbergh, have a. 


‘equipped 


However, a new type 
them. unnecessary 


scaliop” bottom. This saves a minimum of 
Spray in running through roush 
"The two characteristics of a good pontoon 


‘or flying boat bull are “clean runnin 
is, throwing up little spray—and having the 
least possible amount of resistance in travel- 
ing throurh the water, 

‘At Cowes, England, in 1925, 1 tested a 
huge maltimotored Aying boat that had an 
inverted V-bottom like a 0 
fesistance was so great that the design was 
fthandoned. The greater 
the greater the power 
nto the ai. 


ECAUSE of this fact, my transatlantic 
plans were almost wrecked by one of the 

strangest cases of added resistance on record. 

At the Azores, we made our final teste and 

found just what the Dornier would lit. 

there was a month's delay, repairing ther 

and waiting for good weather. 

"A perfect day arrived. We filled the tant 
stored aboard our equipment, and charg 
fut into the Atlantic for the take-off. The 
ship wouldn't rhe. (Continued om page 138 
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Don’t pound the pavements look- 
ing for a job! Don’t take just 
any old job at small pay! Get 
out of the rut and into ELEC. 
TRICITY—the —big-pay field 
where GOOD JOBS are always 
open for trained men, 


12 WEEKS TRAINING 
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In 12 short weeks you'll step away from 
the untrained mob into a steady job 
with BIG PAY. Here at my big sehool, 
receive actual, practical training in 
ELECTRICITY. Not with books, lessons 
for correspondence. . . . but shoulder 
to shoulder with expert electrical in- 
structors, you work on full-sized m 
whirling motors: on generators, 
batteries, switehboards, telephone sys 
tems, radio receiving and transmitting 
sets, and everything eleetrical. You need 
no previous training. | Every day 1 re« 
ceive requests for MeSweeny trained 
What's more,  MeSweeny 
‘graduates get the big-pay jobs because 
they are TRAINED f 


Come to my school. You'll Tearn elec- 
tricity, including Radio, hy DOING. 
books to read. No tedious lectures. You 
stay with each step until you KNOW it. 
When you graduate, 1 guarantee that 
you'll know elvetricity, YOU are the 
sole judge of your ‘a BIG 
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We tried again and again. It had risen before 
‘with the sime load, but now it wouldnt get 
| Sut of the water. In the harbor, I was sittine 
‘dejectedly ‘on a wing-stub with my hand 
dangling in the warm water when 2 hard 
litle Tump on the side of the hull came off 
| in my fingers. Tlooked at it and the mystery 

‘was solved 

"The whole bottom of the hull was covered 
with barnacles and small musels that had 
ttached themselves during the month's delay. 
‘The increased water resistance of the roush 
hull, rather than the weight of the shellfish, 
prevented the take-off” When a diver cleaned 
‘8 the bottom of the boat, the Dornier lifted 
‘easily from the water. 

‘In developing air-and-water craft, designers 
were dealing with two elements Sometimes 
they would produce machines that flew like 
birds ‘in the’ air, but on water were tricky 
| and dangerous. "At other times the opposite 

‘would be true 
| “'t remember one treacherous, machine the 

pilots nicknamed "The U-Boat.” Every time 
| K would near fying speed, the nose of the 

boat would be sucked down into the water 
and only by cutting the gun could the pilot 
avoid a “crash dive’ to the bottom. Nobody 
Knew what was wrong. The ship was ane of 
the most beautiful T ever saw 
| smooth, curving lines. l 
| found that these lines caused all the trouble. 
| The curve extended too far back. ‘The bot 

tom of the baat was like the top of an air 
plane wing. "As speed increased. the water 


NOTHER design difficulty in early water 
| ZX" ptanes concerned the necesity for put- 
jing the propeller high up to avoid the spray 
When a pilot opened the throttle on these 
machines the nose of the plane pointed down, 
find when be shut off the motor, It pointed up, 
‘This meant that if the engine cut wat une 
ppectedly in the ai, the ship was likely to pull 
bop into a dancerous stall unless the man at 
the stick did some hale-triger piloting 
| Mikeing high above the center of weight, the 
| push ‘of the propeller tended to drive’ the 
top of the plane’ ahead before the bottom, 
| thus ‘nosing the ship down. And when the 
[propellers push wae suddenly removed, the 
hose naturally came up. On the latest boats 
the motor is mounted 20 it slants downward 
to the rear. This sends the slipstream, OF 
wake, of the propeller down on the tail 
Surfaces, holding the tail down and the nose 
Uup when the motor is running, and letting 
the tail rie and the nose go down when the 
‘Mast from the propeller ceases 
“Another recent improvement for seaplanes 
thas been announced by the makers of Eo 
floats. Water rudders. that help in guiding 
aa ship on the water, have been designed for 
attaching to: the rear of the pontoons The 
anger of slewing violently at high speed 
‘when landing with the rudders turned to. one 
Se has been eliminated in an ingenious man- 
fet. The steering surfaces ate hinged 50 the 
ppresure of the water at speeds over twenty 
| ive miles an hour flips them wp out of the 


in Bing baat con- 
struction is reported “by” the  Savoia- 
Marchetti factory at Port Washington, N.Y 
A’'ship with a hull and framework made 
entirely of spot-welded stainless steel is near- 
fing completion. It is expected to be both 
Hahter apd stronger than the usual wood oF 
daralumin construction, 

‘Under ordinary conditions, landing a water 
craft fs far easier than bringing down 2 lind 


WHY SEAPLANES ARE SPEEDY 


(Continued from page 137) 


plane. But on days when a Tight baze hangs 
lover a river or lake itis almost impossible 10 
tell where the air ends and the water begins 
‘A“few weeks ago, 1 was flying down the 
Hudson River in a Loening amphibian. Near 
Peekskill, where Twas to. land, an early 
‘mist lay over the river, The besinner 
‘was with me wanted to make the 
‘practice. So Tet him go ahead. 
He throttled down the engine and went into 
hhis glide, “He had just begun to level off 
when—crash! we struck the water 
Even an old-timer often misjudges the 
position of the water when coming down in 
2 light haze, The best plan is to glide to 
Within forty. feet. of where you think the 
water is and then switch an. the motor, 
Keeping the plane running just above 
speed, vou can fy it onto the water in 
radual descent’ that avoids the rik of 
Spancaking” or bouncing 


OON alter fying boats appeared, 

Tnventor produced a device to warn pilots 
when they approached the water, A weighed 
twice hung over the bow of the boat When 
AUSiruck the water a ight on the insiroment 
Dane fasbed on. ‘The apparatus worked c= 
fennfully, but Mt was need 20 Infrequently 
that there was lithe demand fort 

‘Wen the water is perfectly at, without 
a pple, i abo lta to. fudge. your 
inlet above the murface, Teary torneup bits 
‘f paper in my. pocket for such emergence, 
By Yoming them overboard, T cam sce thems 
floating om the water anv can fdge, where 
to level oft Once, on aati morning over 
Kate ‘Consiance, “Germany, I" "used “leaves 
Siting on the dead fat. Water ar a. guide 
incoming’ down, On another occasion, T 
landed a big lying boat at the mouth of the 
Loire’ River, Prance. by" moonlight. ate at 
night, ‘Rippies on the water reflecting. the 
Imoonbeame showed me" clearly where the 
Mirface ly 

‘Ol course, Aying seaplanes ina calm is 
cone’ thing, and. piloting them from “rough 
Stater is another "The Tater I the teal tt 

Ayers ah Roush water is of two 

ells and waves. The wort of i 

ons is waves on top of swell Off 
the comst-of Spain. in the Bay” of Biscay, T 
tice had to take olf from a sea in which the 
Swell were like % series of parallel moune 
inns. The dane that the Ship wi 
the crest of'a swell wth almost ying 9 
‘Then it wil bop off tke a der aod sa 
dren crashing into the side of" the net 
Sivancing wal of water, 


HON EVER, « seaplane pilot does not have 
to take off and land facing the wind as 
does a flyer at an airport. Usually, in hea 
swell, the boat pilot takes off cross wind, 
funnins parallel to the waves, and lands the 

Tn roush weather, a pilot is likely to be 
too anxious to get his plane into the air. If 
he stalls the ship off the water, it will nose 
down and begin “porpoising” along in jumps, 
Crashing onto the water at the end of each 
hhop. The instant ship begins to porpoise, 
Trent the sun, The chances of crashing are too 
reat 

After my transatlantic attempt ended in 
a thrilling midnight landing with a flaming 
ezine, 600 miles from shore (PSM, Nov. 
531, p. 36), nearly a hundred inventors from 
all’over the world wrote me letters, They 
hhad devised ving ‘boats with wings that 
could be dropped off in a forced landing at 
Sea so the hull could cruise off like a motor- 


ceptions about (Continued impose 130) 
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WHY SEAPLANES FLY 
WITH BULLET SPEED 


(Continued from page 138 
ais-and-water craft. The fact is that 


would have been with them off. As the foam- 
ing waves rushed toward us, the air in front 
of them was pushed forward, then lifted 
‘over their tops just as soll is carried upward 
by the share of a plow. These currents struck 
the wings of the ship and helped boost us 
‘upward so we rode the waves like a cork, 
T am postive, in this way, we could have 
ridden out the’ strongest gal 

‘One of the strangest facts to those veho do 
not understand flying boats is what they will 
stand in storm, Once a Meet of winged boats 
Hopped for the night at the fying base at 
the wild Scilly Isles, off Land's. End, the 
southern tip of England. While they were 
riding at anchor, a storm swept in irom. 
the sea, White-topped ridges of water Dat 
tered the hulls while a screeching gale howled 
through the rigging of their big wings. Then, 
as the violence of the gusts increased, the 
inuge reven-ton boats ited themselves bodily 
from the crest of an Unusually bigh wave 
‘and few at the ends of thele big anchor 
‘ables like kites! 

‘This year, 1981, isthe twentieth anniversary 
fof the first successful flight in an air-and~ 
water plane, During thee twelve months, 
the DO-X, capable of carrying more pas 
sengers thin any other plane in the world, 
Inns crosied. the Atlantic’ and flown in both 
‘Americas; the Supermarine racer has rocketed, 
through the air at 418 miles an hour; and 
the pontoon-equipped Lockheed, flown by 
Col, Lindbergh, has followed a new northern 
trail tothe. Orient. In passenger service, 
record-setting, and sport, the machines. that 
are at home in the alr of on the water have 
come to the fore, 
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CALL PATAGONIA FIRST 

HOME OF THE MAMMALS 

Ix patacosts, southern South America, 
creatures first began to walk. That is the 


conclusion of Dr. G. G. Simpson, American 
Museum of Natural History’ paleontologist, 


originate 
Astounding luck,” he say; 
fichest pocket of fossils T have ever sten.” 
‘Most plentiful were those of a creature with 
shassy’ hair about the size of a wolf, ‘The 
specimens, he says, bridge’ a $0,000,000-year 
ap in the world's history. 


HOP-HORNBEAM WOOD 
BEST TO HOLD NAIL 


Wood from the hop-hornbeam teee of Wi 
cconsin holds nails best, and that of the low- 
land ‘white fir least well, among fifty-one 
species of wood recently tested for their nail- 
holding: power by the U. S. Forest Service 
In general, its experts found, the ability to 
hhold a nail depends upon a wood's denseness, 
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DOPING A CAR FOR 


COLD WEATHER 


(Continued from page 74) 


wouldn't take a chance. If you're going to 
lise alcohol at all, get the denatured grain 
alcohol. Vou never ean tell when you'll get 
into a trafic jam on an extra warm day”in 
winter with the wind just right and have 
the motor boil a lot of wood alcobol fumes 
into the ear. Even the fumes of wood alcohol 
can doa lot of damage if you breathe enough 
of "em, 

“AS for you, Jack,” Gus continued, “if 
you use alkohol of any kind when you've 
ot a perlectly good radiator that. doesn't 
feak,” you're wasting time and. taking a 
chance on damaging your car. You need 
lveerine or ethylene glycol. I've got "em 
both in stock. Neither one wil boil away or 
sive you any trouble, Which shall ite?” 

‘How should 1 know?” asked "Jack, 
| Which is best? Does one cause more cor- 

rosion than the other of something? 

Far as T can see there's no choice,” Gus 

| replied. “‘All'the good brands are treated to 

| prevent corrosion. As a matter of fact T 

think there'll be less corrosion with either 
than you get. with plain wal 

“What Tcan’t understand,” Jack said, “ie 
why we should: have so many’ new tangled 
fanti-freezes on the market now when a few 
years ago everybody used alcohol and fot 
ood results” 

“The main reason for that,” Gus explained, 
“isthe kind of motors we have in ears now 
adays Higher compression, and more power 
‘Out of the’ ‘ylinders naturally means 


‘Tot hotter than the 
oldtimers. Alcohol boils before many modern 
‘motors get up to their fight running tempera 
ture, If you fix "em so they stay cold enough 
‘pot to boil away the alcohol, then you're 
Tettiog yourself in for a lot of other troubles 
ra wear caused by excessive 
ion and_poor lubrication 
“How do you mean fix em?” Jack asked, 


EAVE the radiator uncovered, for one 
thing, or if you've got a thermostat oF 
an automatic shutter ‘control, adjust it 10 
doesn't keep’ the motor 40 warm.” 
“TE you do that, how do you keep the car 
warm?" Danny" asked. 
hot water heater 
The answer to that is 
pair of fur lined. boots,” Gi Yor 
‘ise pt ina heater that ‘works ditectly from 
the ‘exhaust pipe, The exhaust stays. hot 
‘even when the motor is neatly cold.” 
“Gosh! exelaimed Danny. "T think TM 
have a new radiator core put in, What's the 
ff fussing around all winter, worrying 
tthe mator treering knto the bargain? 
Tbe we won't get new cars ia the spring 
nd Td have a new radiator to buy then 
anyhow.” 
never did think much of makeshift 
‘Gus grinned, 


My car is fitted 


NEW INSTRUMENT SHOWS 
WHICH ROOM IS SUNNY 


Wincit roams of a house will be sunny 
may be determined, even before the house 
is built, by am instrument perfected in Eng 
land. Designed for architects and others, it 
consists of a base like a sundial and a small 
fall on a str wf the sun and its 
‘upon house plan 

find ‘moving the “aun” with the taut string 
| alone an inclined guide of accurate astronom= 
| Seal 'desien, the hours of sunlight for any 
door, window, or lawn are found at once 

‘iny time of the year 
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(Continued from pase 37 


laid up because of a terrible case of “shud 
ders." Beginning with the very Bist voyage, 
the vibration had been present; and it bad | 
Increased until at fast the proper bearings 
Turned out and the engine beeame crippled 
‘What ‘as partic pusling out this 
case was the fact that there was no apparent 
fuse for the trouble. = 
However, «careful examination with the 
pitchometer proved that not only ‘kl the 
Blades vary considerably in piteh from each 
other, hut that there were variations im pitch 
between diferent portions of = single blade, 


ITH. special machinery he hs devel- 

‘oped, capable of exerting a pressure of 
more than’ 1,000,000 pounds, Gotlfey soon. 
smoothed out the kinks of piteh. The two 
Wheels Were replaced on the ferryboat, To the 
surprise of olficers and crew, the boat glided 
aif with the smooth race of a yacht! 

0 impressed was the Army: Quartermaster 
Corps with this demonstration that it soon 
inserted a clause in many of its contracts with, 
Dpropeller manufacturers ‘hat all. propellers 
{or its use must before acceptance be tested 
and certified by: Godtrey 

‘Gasdrey is willing to Lak more about boats 

peers than about himself, orn ia 
Zealand, forty-seven years azo, he came 
to Seattle with his family when he was five. 
‘When he was in the teens he learned the 
Intren ine building 


Tn 1022 he became discouraged with the 
prospects of the 


ine-building business, and 
his mind the possibility 
that hala bright 

ng that sulted. hima, 


‘of entering some 
future. Discovering 
he determined to create 
rom his prev 
propellers were a fertile source of boat trouble. 
Godlrey felt that if he could devise an instr 
iment that could, quickly” and accurately 
determine piteh, and machinery: to correct 
the pitch, he would have answered a reat 
ried in the shipping. world, 

He studied geometry and trigonoms 
tenable him to make the necesstry calcula 


In 1928 he invented. the pitchometer, and 
started hs business of measuring. propellers 
0 check a propeller with the pitchometer, 


the propeller ts Brst centered Between two 
cnned of steel, Holted to the fat top surface 
‘of the upper cone projects a heavy eraduated 
firm, Sliding on this arm isa. vertical bar 
which hs an angle-mes ‘device 


HE. checking ig becun by moving the 
‘vertical bar out to, saya ten-inch radius 
‘The fect of the anle device are adjusted 40 
that they” simultaneously touch the surface 
‘of the propeller blade, and the angle is noted 
fon the scale. By referring this angle and 
radius to a similar angle and radius on a | 
table he has compiled, the pitch at that ppar~ 
ticular point of the blade ie found. 
Considering that the west coast offered 
too small a field for his work, Godicey exme 
‘east and set up,a small shop in Brooklyn. 
His first" Brooklyn job came’ from the 
Marine Basin Company. He saw two old 
forty-four-inch wheels in. their yard, bent 
be 


‘would hi 
dollars. Godfrey. be 
chance to try to fix 
‘in two days Govlfey' broueht them. back 
1 ‘want my own wheels!" said the 
shipyard man. 
"These are your wheels!” retorted Godfrey 
It toak some time to convince the man that 


shop from'a thousand individuals and. ship 
yarls ata rate which be can hardly handle 
With the help of Six assistants, 
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trousers and under the microscope compared 
bits taken from the pocket-linings with the 
fiber specimens found in the guns. "We pot 
only proved the weapons belonged to the 
agar bat we knew which gun belonged to 
In order to aid sleuths in identifying 
strange fibers, Frank Gompert, of the sheriff's 
office in Los Angeles, Calif, has collected 
‘specimens. from all over the world. His 
Unique “fiber museum” is said to contain 
lupwards of 200,000 samples, 
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retouched spots on fake sigmatures, 


MICROSCOPE DETECTIVES 
(Continued from poze 36) 


reveal slips made in reproducing legal seals 

E'petiogcounteias Uite and making 
rious coins. 

Prrequeatly, 1 was told, ace sleuths, in 

solrng “tlie, "never, "oer, the spot 

imarked "X"" "They labor in’ thet labora 


the te Dr Alber Scheer bead 
ote Berks, Clie crime defection tbo 
Tutor evened the acco sed ma 
Om tall morsing, sh 

fall morning, shorty after nine 
clock numberof people hw tw ae 
2 wellAnown ‘cht vad_ a newly 
Beatant ener ihe sal inborstory where 
the adentat wo condurtig etperncai Wik 
telat gli ‘Two. hours itr, neighbor 
Feit the arets athe sound fan 
faploon. avid sheet of Shem ed 
fSmes steamed from the windows of the 
being ee‘ praceny dered 
the stricture Betore hey are ching 
thee way into the noalerng rua, hee 
rreowred a aig Gurred body. Through 
testo of doting found. unde iy anda 
Fin ‘on thee Handi was send as 
that of the chem, Ti anata ha 
Sppeared. 


LITE, inssramce compan, a short tine 
before, had written large polices on the 
life of the sclentist. They asked’ Dr, Schneider 
to make an Investigation, From the back 
ot the vin rad whee deen 
partally protected by'a soaked blanket, an 
Sciutant Brought hint theve unburned trate 
tents of hale. Another sulstant obtained 
{rom the home of the chemist a hairbrush he 
had used. Combings from it were compared 
lnder a tleroscope with the fragments taken 
from the body. eres bea isan” 
taneous besalite news, 

‘The chemists hair, Dr. Schnelder found, 
wat fine, round apd straight. The fragment 
taken from the bead of the dead man we 
reat in diameter and oval fo shape ind 
cating the victim's hair was curly. To the 
trained eve’ of the detective, thi evidence 
peeved cocina the ded man cold not 

eee the chemist : 

"The “papers announcing. this sensational 
discovery were hardly on the streets before 
‘eh Tom ortnd, Ge seat the 
racing again. ‘In a downtown hotel, there, a 
‘ranger had commited suicide, He had been 
identified asthe missing chemist. 1s written 
Confession revealed the whole fiendish scheme, 
fatched to defraud the insurance companies, 


NTIS laboratory the ptr had mare 

‘ered ig assistant, hired because he was 
hi doe ise and weet. ‘Then be had 
placed his clothes and rin on the body of 
fis victim, “After pouring ether and carbon 
isl apoun the body. he Bad ape 
lunnoticed, leaving ‘a. time mechanism 
Ignite the volatile chemicals, 
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increasing number of baffling ‘crimes. Tn 
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fighters of the laborator 
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+. Entomology wnravels a bailing 
crime Read, ix the next installment 
‘of this tiring series, how strange, unex 
pected applications of science give clues to 
the ‘wanted criminal. Out December First, 
Order your January Porvian SCIENCE 
‘Mostra i advance, 
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112 of a second is a 


“Rive ()ip AGE” 


for gasoline in your motor 


AT LASH—and the spark plug sets ga: Papel 

EC | 
—and there is nothing let. The gasoline has bu y : bh 
out and died. Yet in that seemingly brief" show “Life Span” of gasoline 
time” gasoline has done its job. Tt has deliv iteid : 
power to your piston—which in turn sends ¢ inside your engine 
power to your rear wheels, 

When you are pulling up a steep grade or sp 
ing away at the flash of the green light, your en 


is under strain, ‘This is the acid test for gaso 
At these ordinary gasoline proves to be 


short-lived. 
Testarts to burn smoothly. But 
of its power it bangs in a fast explosion that s 
against the cylinder walls. It fails t0 deliver its 
power. This too-sudden explosion results in hs 
ful knock, power waste, overheating ‘This ls how ordinary gasoline burns under atralo. 
‘That is why neatly all 1 ‘The verti line of light shows che almout inetan: 


taneous Hanh that signals ity sodden death! See how: 
short i life in in contrast 10 the pioture below. 


sud Ethyl fluid to their tested gasoline. Spe 
slow-motion movies show that the magic drop 
yl fluid in Ethyl Gasoline 

all times—even when the motor is under se: 

strain. Ethyl 

smoothly, evenly, -adily increasing p 

sure that lets your piston take full benefit of it 
u yl the year ‘round. See how it incre 


power, gives quick get-away and sends you ze 

ing up steep hills in high. Try it tomorrov 

Ethyl Gasoline Corporation, New York City. P 

motor ix merely idling or under strain. The Ethyl 

uid in itcontrols combustion, making gasoline burn 
‘veal throughout ity relatively land ile 
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